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	The project

	
	
	Donor contribution
	Host contribution*

	Preparatory Phase
	June 1989 – May 1990
	$ US 351,000
	Y 1.5 million

	1st Phase
	April 1991 – Dec 1996
	$US 4,880,000
	Y 12.9 million

	Transition phase
	Jan 1997 – March 1998
	$ US 200,000
	Y 1.9 million

	2nd Phase
	April 1998 – Dec 2002
	$ US 1,690,836
	Y 9.6 million

	
	
	   $ US 7,121,836
	Y 25.9 million

	The project area (the Korqin Sandy Lands)

	Latitude
	42 –45o N
	Longitude
	118 – 124o E

	Area
	42,000 sq kilometres
	Altitude 
	190 – 270 metres asl

	Location  Inner Mongolia Autonomous Region (mainly, but also Jilin and Liaoning Provinces)

	Mean annual rainfall
	340 to 510 mm 
	Frost free days
	145 – 152

	Mean annual temperature  6.1 o C
	Population of Korqin Sandy Lands  9.5 million

	Mean absolute annual minimum  -35.5 o C
	Mean absolute annual maximum  41 o C

	(A minimum temperature of -41 o C was recorded in the winter of 2000/1)


Conversion rate (October 2002) $ US 1.00 = Y 8.33
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I.
Executive Summary (Main Findings and Recommendations)

Background

The Korqin Sandy Lands (KSL) occupy 42,000 sq km, being one of several areas in northern China affected by desertification.  It is centred on the Autonomous Region of Inner Mongolia, and extends into the neighbouring provinces of Jilin and Liaoning.  The soils comprise a thick sandy layer, which supports a natural vegetation that is reasonably consistent across the area, being transitory between steppe and forest.  This is a fragile ecosystem, which rapidly develops into a wasteland of shifting dunes if the vegetative cover is destroyed by over grazing, improper cultivation or deforestation.  The KSL are characterised by a harsh, semi-arid continental climate with strong winds.  The level of desertification varies from place to place and is generally much worse in the west than in the east.

There has been an unprecedented drought over the past four years (older people remember a similar drought in the 1960s, but it only lasted three years).  This curtailed or postponed some project operations, but on the other hand, the extremes in the weather provided conditions for more rigorous assessment of improved species’ and varieties’ resistance to drought and cold. 

Project performance

The mission evaluated the overall performance of Phase II as “good”.  All project outputs specified in the project document were delivered and in some cases exceeded, and the internal implementation of the project was rated as “excellent”.  However, the project design was rated as “average” and prospects for project sustainability were also rated as “average”, the latter being influenced by macro level considerations rather than project level achievements.

The project has reached the stage where its innovations can be used to support afforestation and re-vegetation practices on a much wider scale.  This is due to the funding and commitment of the Chinese Government at different levels, and to the efforts of the Chinese institutions and staff involved in the project.  They were assisted by the international and national consultancies, training and equipment that were provided by funds from the Government of Belgium and executed with the help of FAO.  

The mission was impressed by the dedication being shown by project staff.

The project has been at the forefront in improving technologies necessary for the efficient afforestation and re-vegetation of the KSL and a list of 16 major achievements was presented at the wrap up meeting (see Annex 1). Had the resources that were available to the project permitted, there were some activities that could have achieved more, including the introduction of a system for planning large-scale afforestation and re-vegetation operations based on site classification (a geographical information system), further investigations into the use of containers for nursery stock, and more dissemination of participative resource management techniques.  The development of a machine to plant pine seedlings may have been curtailed prematurely. The mission noted that the project work plans include a considerable amount of work that has to be done before the present NTE date.

The remaining activities might also involve the allocation of equipment and responsibilities to the Branches and headquarters when the project is closed (assuming that there is no Phase III).  As far as the Branches are concerned, this is relatively straightforward:  the equipment at the Branches would remain there, and each Branch would assume responsibility for its own programmes.  It is not so straightforward at headquarters, however, as its future role is unclear.  The best option favoured by the mission (and recommended by others also) would be to set up a dissemination centre which would take over some of the present headquarters’ activities, including documentation, dissemination, coordination, training and extension.  (Setting up such a centre could also provide a focus for further development assistance, particularly for minor projects, and it could be a foundation, to be expanded, if needed to support large-scale operations.)

Work that is required after the project closes includes:  continuation of the poplar breeding programme at least until 2005, and publishing the results; work to ensure the in situ conservation of P. simonii and elms; completing the duplication of the “T” bank and up-dating additions to both the “T” and “S” banks; maintenance and continual assessment and analysis of 94 continuing trials (of these, 49 are at Naiman, 18 are at Tongyu and 27 are at Zhangwu); maintenance of all data banks; extension and dissemination of afforestation and re-vegetation techniques; publishing a monograph on P. simonii; development of a GIS-based planning system based on the site classification system developed by the project; and continuous refinement of planting techniques.
Project follow-on

The mission noted that a follow-on project, designed to give support to large scale afforestation and re-vegetation operations is justified and would include assistance to planning and coordination, ensuring the supply of continuously improved planting stock, mechanical engineering support, continuous improvement of afforestation and re-vegetation techniques, the dissemination of information and implementing training programmes.  (Broad details of possible follow-on projects are given in Annex 5 and in Annex 1, attachment A.)

The mission did not have a clear indication of the format of a possible follow-on project, and identified four options, depending on the nature of a large-scale afforestation and revegetation programme, as follows.

a) Improve the technical effectiveness of the county forestry bureaus and  forest farms, in which case an extension centre, located in Tongliao, would replace the project.  This would be responsible for ongoing documentation, dissemination, training and coordination activities in the KSL, using the administrative procedures and facilities established by the present project.  

b) Support a medium sized “investment project” (with external or internal financing from investment banks or the private sector) that would afforest or re-vegetate degraded land in three to six counties of the KSL.  The area treated might total 200,000 hectares (3 million mu) over a period of seven years and cost about $ US 40 million (Y 320 million).  In this case, the present project would be succeeded by a project to support operations funded by the investment, by providing planning, coordination, improving planting stock, disseminating technical information, providing engineering support, training and continually improving afforestation and re-vegetation techniques.

c) Implement a larger investment project, in which case the project would be replaced by a larger project with similar functions to those in (b) above.

d) Work through county-level forest farms and forest bureaus, in which case the project would be slowly wound down and dissemination would be decentralised and become the responsibility of the forest bureaus.

The mission considered that project sustainability would be highest if option (b) or (c) is adopted, less if option (a) is adopted and least if option (d) is adopted.  Option (b) was the preferred alternative, and option (d) could quickly result in the loss of 70% of the work that has been done.  

Option (a) might be adopted in the short term (until a donor for a larger project could be identified, for instance).  Setting up an extension centre would give a focus for future development assistance (especially if this were limited in extent) which could be arranged to support the centre:  it would be easier to develop a project from such a centre rather than starting afresh.

The project budget contained an “inflation factor” which provides for unforeseeable increases such as inflation and other items that are hard to predict.  Because there was no over expenditure, the inflation factor was not spent and the sum of $ US 108,949 remains to be fully committed in the project’s budget.  Project staff prepared a set of activities that could be funded from this item, provided that agreement could be reached between the donor, the host country and FAO.  (See Annex 1, Attachment B).

Closure of Phase II

The mission considered that it would be prudent to close the present project at 30 June 2003, rather than 31 December 2002 (ie, after the 2002/3 winter).  This would give a little more time to spend the remaining funds and thereby enhance the project outputs and permit:

· Orderly hand-over of functions and equipment

· Investigation of better planning techniques (including GIS based on the site classes) and up to date monitoring of the extent and condition of desertified lands in the KSL

· Assessment of potentially better pine planting techniques (pine planting machine, , development of containerised seedling techniques) 

· Assessment of trial results, including preparation of yield curves
 

· A good foundation to be laid for establishing a dissemination and documentation centre

· A training needs evaluation to be made for current project staff and further training to be arranged

· An economic analysis of the work done by the project with regard to poplars, comparing the rates of returns expected from improved clones with traditional clones

· Implementation of the mission’s more immediate recommendations (noting that the mission took place less than three months before the scheduled closure of the project) 

· Organize a mission to formulate a follow-on project.

Major  Recommendations

The mission made the following major recommendations concerning the administration of the project.  Further recommendations are given in Section VII of this report.

· That all the major organizations involved in the project endorse the many techniques that the project has produced and help them to be replicated in larger scale projects.

· That SFA/3NB recognise the vital importance of, and continue the poplar breeding and introduction work of the project (remembering that tree breeding and tree species introduction programmes are long term activities).

· That SFA/3NB introduce the new materials and techniques developed by the project into routine operations.

· That SFA establish an extension and information dissemination centre in Tongliao.

· That SFA/3NB ensure that funds and other resources are available for the poplar breeding and conifer improvement programmes to continue to 2005 and beyond.

· That SFA/3NB enhance the project’s outputs for planning and conifer planting, using international assistance as appropriate.

· That the 4wd vehicle at Naiman be replaced by SFA as a matter of priority.  This can be done by re-assigning one of the vehicles presently at the project headquarters
.  

· That the poplar breeding work be institutionalised (eg to the Tongliao Forest Research Institute backed by the Chinese Academy of Forestry).

· That SFA/3NB ensure that the database established by the project is maintained.

· That 75% of the $ US 108,949 in the project budget that has not been committed, be used to enhance the project outputs mentioned above.

· That the NTE date of project GCP/CPR/009/BEL phase II be amended to 30 June 2003.

II.
Introduction

The general situation

There are several stony and sandy deserts in China, of which the Korqin Sandy Lands (KSL) is one.  Together these deserts occupy 13% of China’s land surface.  Recognising the need to stop these deserts expanding, and to establish shelterbelts, the government established the Three North Bureau (3NB) in 1978, with responsibility for establishing the very large Three North Shelterbelt Programme (3NSBP).  The 3NB reports to the State Council, which is the country’s highest decision-making body.

The programme aims to establish networks of shelterbelts and forestry plantations (the Great Green Wall) that will protect agricultural and grazing lands as well as human settlements.  The entire programme covers 42% of the country, or 4.04 million sq km, which supports a population of 170 million, mainly rural dwellers, and is the biggest in the world.

Although the mission did not see any official linkages to them, the project’s objectives are compatible with all of the State Forest Administration’s current six major programmes
:

1 Conservation of natural forest resources   

2 Land use conversion from marginal agriculture to forestry or grassland    

3 Combating desertification in the vicinity of the capital, Beijing

4 Networks of shelterbelts in 3N region and the middle and lower reaches of Yangtze River

5 Conservation of the genetic resources of wildlife and plants and the development of nature reserves

6 Development of commercial forest plantations.

The fourth phase of the Three North Shelterbelt System Programme has just begun and the State Council  has approved a master plan.  Like the earlier phases, the fourth phase will continue to combat desertification.  It was not demonstrated to the mission specifically  how the outputs of the project will link into future operations to afforest and revegetate the KSL, nor was the mission shown any forward budgetary provisions for continuing ongoing long-term work after project closure, such as the poplar and other tree breeding.  (However, at the final wrap meeting, the mission was told that the SFA would arrange for a workshop to be held, to consider the project’s achievements, and how they would be adopted.)

The project setting

Geographically the KSL occupy the southwest part of the North East Plain and are bounded by the Greater Khing’gan Mountains to the northwest and by the Kulun loess plateau to the south.  The KSL has a fragile ecosystem:  the soils are sandy, but not infertile, with a neutral or alkaline pH, and water tables are often shallow, but usually 4 to 25 metres deep giving good source of underground water.  However, the climate is arid (mean annual rainfall is 340 to 510 mm) with mean annual absolute minimum temperatures reaching -35.5o C and mean absolute maxima of + 41o C in the project area.  Strong northwesterly winds prevail in the colder parts of the year, so that exposed soils are subject to rapid erosion followed by the formation of mobile dunes.  Heavy rains in summer can lead to sheet erosion, also.  The altitude varies from 190 to 270 metres above sea level, but local topography depends on the height of dunes, resulting variable sites at the micro level.

The area of the KSL is 42,000 sq km, and the population numbers about 9.5 million, mostly Han Chinese but a sizeable minority (about 40% in Inner Mongolia) is Mongolian.  They practice a mixed farming system, with agriculture, livestock and forestry components, all of which are breaking down as more pressure is put on the land, not necessarily for subsistence, but rather to provide cash for many purposes.  Many of the houses are traditional in style, but more modern houses are becoming common and agricultural tractors are supplementing horses and donkeys.

The mission

The mission members were Professor Wang Huoran (host government representative) Dr John Davidson (FAO) and Tony Fearnside (FAO, team leader)
.  The mission met in Beijing on 17 September 2002 and left on 9 October.  Most of the time was spent at the project headquarters, with visits to all three branches , where nurseries, trials and plantations were inspected and meetings were held with provincial level officials and with local staff.

The mission adopted the following techniques – field visits (one of which permitted some discussions with farmers) formal and informal discussions, semi-structured interviews, studying project reports, wrap up meetings at the branches and project headquarters, team discussions and a detailed review of findings with the National Project Director and Chief Technical Adviser.  

The mission found it useful to consider the support necessary to implement a large-scale, mechanised afforestation and re-vegetation operation, and whether the project had generated sufficient outputs to fulfil this role in a possible follow up.  It was sometimes difficult to distinguish between activities and outputs generated by Phase I from those generated by Phase II.  Emphasis was placed on the technical aspects (outputs) of the project since these are the most critical to future large-scale afforestation and revegetation programmes.

Shortly after arrival in Beijing, national consultants, staff of the International Cooperation Department of the State Forest Administration and FAO staff briefed the mission.  

Prior to the final wrap up meeting, the mission’s major findings were discussed with FAO staff and the First Secretary of the Belgian Embassy.  The final wrap up meeting was held at the State Forest Administration building, and was attended by representatives of the SFA, 3NB, Belgian Embassy, FAO, the National Project Director and Chief Technical Adviser and all mission members.  (For an account of the meeting and the report that was presented, please see Annex 1.)

The mission’s in-country programme went smoothly and there were no major difficulties, in spite of the national holidays and the annual moon festival.  However, a little more time for background reading and making travel arrangements before the mission members left their home stations would have been helpful.  Normally, a final evaluation mission is able to consult the project’s terminal report, but this was not finished.  However this was not a significant disadvantage as much of the data to be included in the report was made available to the mission.  The project document consulted by the mission was dated 4 May 1998.

III
Background and Context 

Realising that technical interventions could improve the results of the 3NSBP, the Government of China asked FAO for assistance in 1983, and this led to the project GCP/CPR/009/BEL Afforestation Forestry Research, Planning and Development.  The project set out to introduce a greater availability of superior poplar clones, more use of other species, the development of mechanised planting methods, and to improve nursery and planting techniques.  The Governments of Belgium and China provided funds and project execution was by FAO.  Phase I started in April 1991 and lasted until July 1996, being followed by a transition phase before the present Phase II started in June 1998.  

The project was designed to assist the Three North Bureau, a special department in the State Forest Administration, in rehabilitating the KSL.  The project headquarters is at Tongliao (Autonomous Region of Inner Mongolia) with branches in Naiman, Tongyu (Jilin Province) and Zhangwu (Liaoning Province)
.  The three branches are located in parts of the KSL that have somewhat different soil and climatic conditions and involve different provincial organizations, with Tongliao located centrally in the project area..

A mid term evaluation was carried out in August 2000, and recommended some changes to the project activities, which were strongly supported by the subsequent tri-partite review.  It was emphasized that the project was to prepare inputs for an investment proposal during Phase II, rather than the investment proposal mentioned in the project document.  (A list of major recommendations and their follow up is included at Annex 6.)
In Phase II, the project emphasis was enlarged from improving more traditional afforestation systems to include the development of techniques to re-vegetate degraded lands, including those managed by local people.  In the early stages of Phase II, the project made slow progress, marked by a fairly rapid turnover in staff.  However it gathered momentum from mid 2000, as outputs became more visible and again when it achieved two significant milestones in 2002, both of which raised the morale of the project staff.  These were the holding of a national conference at Tongliao in August 2002 (attended by about 110 delegates (including several from other countries) to review and discuss the project’s achievements and findings.  Shortly afterwards, five sets of procedures established by the project received technical accreditation from the SFA , in addition to the one already approved in 2001.  This meant that the procedures have been approved for adoption by other agencies.  All the relevant outputs of the project have now been accredited, which is a major achievement that involved a great deal of work by project staff to meet the rigorous standards required.

IV
Assessment of Project Objectives and Design

A  Justification

Relevance of the project to the research and development needs of the Three North Shelterbelt Programme in the Korqin Sandy Lands.  

The project rationale/justification of the project is given as “The technical problems to be addressed in the broad sense are desertification, soil erosion, environmental degradation and shortages of forest products in the Three North Region of China and more specifically on the KSL where there is a need to develop suitable technologies and methodologies to ensure tree survival and optimum growth for the benefit of the people living there”.  (Project document page 16.)

There was a sound justification for the project, and its activities and outputs are relevant to the needs of the Three North Bureau’s afforestation and re-vegetation activities in the KSL.

The project rationale/justification also stated that the technical outputs of the project had to be less costly to implement than the existing methods, and education of the target groups (including farmers) in the use of the new techniques would be required, as would public education, particularly of decision-makers so as to gain popular and political support.  This was also appropriate.

Using tests and trials, the project compared the recommended new techniques with the traditional methods, and showed that they cost less and give better results (better survival and better growth rates).  The time frame of the project did not allow for widespread training of farmers.  However this training is more essential in a full-scale project rather than in the present phase.  

B.  Objectives

Clarity and consistency of the project development objective and immediate objectives, including adequacy of activities and targets
The development objective is the same as in Phase I: 

“To enhance soil and water conservation in the area of the Korqin Sandy Lands in order to improve the socio-economic well-being of the population living in the area by increasing and managing, in a sustainable manner, the amount of forest products and other services while ensuring that the environment is protected”.

The immediate objectives are:

1. Conservation of native poplar species and implementation of a poplar breeding programme adapted to North-eastern China

2. Introduction and selection of conifers and other species/provenances

3. Development of new re-vegetation / afforestation techniques, through pilot plantations and mechanised trials in shelterbelt country

4. Collection and analysis of data relevant to costs and benefits of improved afforestation techniques, production of site classification maps and preparation of an Investment Project Document

5. Training of staff and dissemination of information

6. Overall institutional support and strengthening to improve capacity for data collection, analysis, planning and in the preparation of long-term strategies and programmes.

Both the development and immediate objectives are relevant to the Chinese Government’s stated aim of combating desertification in the KSL.  However the development objective should have emphasised the main cause of the desertification process (poor land use as farmers enter the cash economy) as well as its symptoms. 

The immediate objectives should have emphasised the methodology of planning revegetation/afforestation operations and the preparation of an investment document should have been part of I/O 6 or a separate objective.  The phrase “in shelterbelt country” (I/0 3) is somewhat meaningless and could have been omitted.  I/O 4 as written is more of an activity than an objective: had it been clearer, the output of a site classification mapping system rather than mere maps might have been identified.

The project document did not contain any outputs or activities related to I/O 6.

The scale of the problem faced by 3NB is immense, and the focus of the project on the KSL should have been clearer:  a problem that is so vast in extent should be resolved with simpler rather than more complicated approaches.  While some techniques developed by the project will be applicable to other places where the 3NB is working, this should not be seen as a major focus for the project.

C.  Project Design

Identification of beneficiaries

The immediate benefit was to the institutions strengthened by the project and the people working in them.  The project document names rural inhabitants and communities with increased incomes as immediate beneficiaries.  Only a relatively small number of rural people have benefited from the project at this stage, and they should have been identified as ultimate beneficiaries.

Appropriateness of project design to foment sustainability of project’s activities

The project design did not have a clear picture of what would be needed to support a large scale “investment project”, leading to a danger of sub-optimisation (eg, an excellent poplar introduction programme was achieved, but no methodology was developed for applying the excellent system of site classification for planning afforestation and re-vegetation on selected lands so as to match species to site in the context of a large-scale operation).  

The project design did not include a mechanism that was designed to ensure the sustainability of the project’s activities.

Too many activities were crowded into the last few months of the project, and there was no mechanism to emphasise the project’s achievements after the national conference.

Several organizations were involved at the Branch level, while this made for an unwieldy management structure; it also meant that local organizations felt that they had ownership of the project, particularly as they also contributed to the project budget.

Quality, transparency and efficiency of project design. (Clarity and logical consistency between objectives, outputs, activities and inputs [quality, quantity, and space/time-frame].)  

The outputs tended to be based on descriptive rather than quantifiable statements; eg, “Availability and knowledge of native broadleaved tree/shrub species for use in mixed shelterbelt and/or revegetation programmes” (output 2.2) should have said how this output was to be realised in a way that could be measured (eg, in project documents and reports).

The inputs (and hence the project budget) were not directly linked to activities.  Had this been done, the consequences of under-funding might have been identified or avoided.  The project document did not say who would carry out the activities.

Activity 4.3.4 “Organise Rural Rapid Appraisal to obtain knowledge of prevailing socio economic conditions” should have been related to a separate output, and this activity was regarded as a study rather than gathering information that is fundamental for subsequent afforestation and revegetation operations and has policy implications.

The outline project work plan was the only reference to the timing of activities and was not presented diagrammatically:  it was therefore difficult to see exactly when the various inputs would be required, and whether the activities were overly concentrated at different times.  A series of flow charts or bar charts would have improved this aspect of the project design.  The activities in the outline project work plan were not quantified.

Relevance of the activities of the Project for the Three North Shelterbelt Programme.  

What was needed was a clearer focus on the KSL, rather than on the 3NB’s overall programme, which is so big that it was beyond the project’s capacity to even contemplate making a contribution to the overall programme.  

The activities were very relevant to the task of improving afforestation and revegetation techniques in the KSL.

Clarity in the statement of prior obligations and prerequisites (assumptions and risks).  

The prior obligations of the recipient government were related to the risks that were identified (mainly high rates of staff turnover).  No mention was made of recipient government budgets and provision of facilities in the project document as a prior obligation.  The risks that were identified were realistic but could have included risks involved with the wide use of national consultants and the risks of underachieving participating organizations.  Had this been done, the overall performance of the project could have been even better. 

Transparency and relevance of the institutional framework.  

The 3NB operates under the SFA.  This feature was reproduced in the project, so that although the International Cooperation Department of SFA is the counterpart agency, there is another organisational layer between the project and the SFA, namely the Three North Bureau.  This appeared to complicate responsibilities, as the 3NB is responsible for the afforestation program.  The project worked through the 3NB to the SFA.  The project design did not recognise the remoteness of the 3NB headquarters from the project and did not state the reporting responsibilities and mechanisms to and from 3NB.

The institutional framework
 was complicated, with a large project coordinating group (eg, apart from project staff, 46 people from 14 organizations attended the coordination meeting in 1999).  This diversity had the great advantage of involving many organizations, including their contributions to the budget, which off set the disadvantages of managing a large number of participating organizations.  

It was not always clear where project activities ended and provincial forestry organizations’ responsibilities began (eg, in arranging training activities).

Cost-effectiveness of project design  

The project design did not link cost items to activities, so that evaluation of cost effectiveness is not easy to evaluate.  While the design (and implementation) led to cost conscious approaches
, in some cases a more effective out put would have resulted had there been a more generous allocation of funds (eg, the PRA/RRA activity would have benefited from a design that identified interventions to fit in with the farming systems and some of the training could have been more intensive).

V.  Assessment of Project Implementation, Efficiency and Management

A.  Project Budget and Expenditure 

Excellent management at the local level, marked the project particularly in the later stages, and funds from both the donor and host governments were used effectively and efficiently.  

To some extent the project was under-funded, so that some visiting consultants did not have sufficient time in country to elaborate on their advice or to give on-the-job training.  More intensive training could have been provided, and the production of maps of site classes could have been refined, had funds been available.  Apart from this, the project made very good use of the funds provided by the donor.  

Because costs were contained within the budgeted levels, the accumulated annual “inflation factor” component remained uncommitted at the time of the evaluation.  Suggestions on how this might be spent are contained in other parts of this report.  (See Annex 1.)

Donor contribution

FAO inputs were timely, and financial management was judged to be good, particularly after the financial reporting system FINSYS was replaced by ORACLE mid way through Phase II.

No problems were reported regarding the availability of funds from the Belgian Government.  

The project budget (from the project document) is compared with the latest revision (revision G) in the table below.

	Item
	Project budget
	Revision G
	Difference

	Consultants (including CTA)
	674,900
	491,661
	

	Travel (including missions)
	50,000
	382,679
	

	Sub-total
	724,900
	874,340
	+149,440

	Contracts
	80,000
	55,028
	-24,972

	Training
	250,000
	147,797
	-102,203

	Expendable equipment
	135,000
	127,314
	-7,686

	Non expendable equipment
	130,000
	111,760
	-18,240

	Technical support services
	-
	30,105
	+30,105

	General operating expenses
	80,000
	53,117
	-26,883

	General overhead expenses
	-
	327
	+327

	Sub total
	1,399,900
	1,399,900
	-

	Support costs (13%)
	181,987
	181,987
	-

	Inflation factor
	108,949
	108,949
	-

	Total
	1,690,836
	1,690,836
	-


Consultants (including missions and technical service support) cost $ 179,545 more than budgeted for, to compensate for this, expenditure on other items was reduced as shown above.  

Recipient government contribution

The project document called for a recipient government contribution of 9.6 million yuan, and the total contribution from the government was slightly more than this:  the total of government funds expended from 1998 to 2002, being 9.6353 million yuan.  About a quarter of this total, 2.1348 million yuan, was spent on project staff and supporting services, which was less than budgeted (salaries 3 million, travel .5 million and administrative costs 1 million) and nearly 7.0 million yuan was spent on equipment and research activities.   
Problems due to delays in making funds available were not encountered, partly because so many agencies contributed to the project activities – if one donor was late, others could make up for it.

B.  Activities and Outputs 

Immediate Objective 1: Conservation of native poplar species and poplar breeding

Output 1.1  Ex situ conservation collections of Populus simonii and related native poplars as well as imported species and maintenance of those collections

Background

Populus simonii Carr. is one of the most important native poplar species in Northern China, and it is the only one that is particularly both frost-resistant and drought-tolerant.  It is therefore a species of great importance when afforesting the KSL.  The recent, and still current, experience, of more than four years (1998-2002) of exceptionally dry weather (rainfall less than half normal) and a severe winter in 2000/2001 (-41o C), has focussed attention on this species and its spontaneous hybrid relatives.  Remaining P. simonii stands and individuals are rapidly disappearing because they are being replaced by unrelated clonal varieties and through clearing to provide more agricultural land.  The continued decline of this species would severely curtail the availability of a valuable genetic resource for use in cross breeding and reduce the potential to develop new clonal varieties of poplar needed to increase the genetic diversity and adaptability of planting stock for planting in frost and drought prone areas, such as the KSL.

Achievements
· Exploration of the natural range of P. simonii started in 1992 in North, North West, North East and Central China.  Selected stands and trees of P. simonii were identified in the Qinghai, Shaanxi (including 42 trees that are understood to be 350 years old or more) and Gansu Provinces.  The natural distribution area of the species has been surveyed.

· Collection of seeds and vegetative material also started in 1992 from trees of P. simonii identified in the mentioned exploration.  As well, material of some additional other useful native domestic poplars, including probably spontaneous hybrids of P. simonii with other species, and some foreign poplars, including P. pseudosimonii, P. deltoides, P. trichocarpa and P. nigra, were obtained from the USA, Canada, France and Belgium .

· All of the collected material was used in the creation of an ex-situ gene conservation bank at the Xinglongzhao Forest Farm of the Naiman Branch, Inner Mongolia (Activity 3).  The gene bank is divided into two parts: one propagated exclusively by vegetative means, ie, cuttings (called the T-bank [T=tree]) and one from seeds (called the S-bank [S=seed]) with the representation shown in the tables which were derived from an inventory recommended by the international consultant.

	THE “T” COLLECTION

	Species
	P. simonii
	P. deltoides
	P. trichocarpa
	P. pseudosimonii
	Others
	Total

	No. of Clones
	275
	22
	2
	2
	2
	303*


* These figures are widely reported, but may not be up-to-date.  In the field at Naiman, the mission was informed the surviving clones total 210.  The same comment probably also applies to the “S” collection.

	THE “S” COLLECTION

	Species
	P. simonii
	P. deltoides
	P. nigra
	P. pseudosimonii
	P. euramericana
	P. simonigra
	Others
	Total

	No. of Seedlings
	143**
	15
	3
	10
	4
	6
	14
	195


** Includes many unidentified spontaneous hybrid combinations.  It is very difficult to collect pure P. simonii in the field.

· Studies were made on growing traits, resistance, biological and genetic characteristics across the different provenance regions (the breeding rationale being that: P. simonii has poor form and slow growth but excellent cold and drought tolerance, P. nigra (from North West China) has good form and tolerance of poor sites and cold, P. deltoides (from Central China) has fast growth, therefore, it should be possible to package the needed genes for cold and drought tolerance, good form and fast growth in improved hybrid combinations of these species).

· All data have been electronically saved in POPLARBASE (Excel file format).

· A booklet was compiled by the project titled Populus simonii in North China, based on experience and literature sources, and on results of trials and observations to date.

Evaluation
· The ex-situ conservation gene banks (“T” + “S”) are extremely valuable assets that have to be kept intact and managed for the long term, i.e., long beyond project termination.  The mission noted that other trees in the “S” collection are now catching up with those that were originally selected as plus trees at age 7 years in 2000, the progress of which will also require future monitoring.  The best tree in the “S” bank reached 16.1 m in height and 25 cm dbh in 7 years (in 2000); a rate of growth never seen before in sandy areas.  However, it should be noted that, of the 6 plus trees currently selected in the “S” bank, three originate from the local area, and two of those have the same mother, with clear implications for risks due to the narrow genetic base.

· The “T” Bank should be seen as a dynamic entity to which more clones can be added over time.  The duplication of the “T” bank on another site should be completed urgently to further reduce the risk of catastrophic loss of accumulated genetic resources (not all Naiman accessions have been duplicated, the rest are not planned to be completed until Spring 2005, in accordance with recommendations by the international consultant).

· As an additional measure, in-situ conservation of the surviving P. simonii trees in Northern and Central China is required to complement the ex-situ conservation effort.  At present only trees nearer the project locations are monitored, more distant individuals elsewhere have not been revisited since original germplasm was collected.  Having both in-situ and ex-situ conservation activities running in parallel would further reduce the risk that valuable genetic resources might be further reduced in the future.  Protection of these trees in-situ may require legislation and contractual agreements with local forestry bureaus.

· The booklet Populus simonii in North China is a significant contribution to conservation and therefore to breeding and to the subsequent economic use of this species.

Output 1.2  Testing of existing and new clones on dry sites without irrigation in connection with new techniques and selection of outstanding clones for large-scale use

Background  

Much of the planting of poplars in northern China has been based on a dangerously small number of clones.  For example, to date, about 87 percent of the poplar planting in Naiman Branch has been carried out with a single clone (P. Baicheng41#).  Existing clones from many different locations need to be brought together in one or more convenient locations (called clone banks).  These clone banks then serve as sources of genetic material which must be further screened in tests on sites that are representative of the proposed planting sites (using the routine traditional planting methods and/or the more recently developed mechanical establishment techniques) before the most outstanding clones are selected for large-scale use.

Achievements
· Recently, the poplar tree improvement programmes have been integrated with mechanization and reforestation trials.

· A total of 652 clones, including hybrids and multiple hybrids, collected from within China and abroad (120 from France, Belgium and Canada) have been planted in clone banks at Naiman and Tongyu Branches (Activity 1).  (By end of 2001, there were 452 at Naiman, of which 332 were from China and 120 from abroad (78 from Belgium, 42 from France), and another 200 at Tongyu.)  Representatives from China include duplication of part of the Chinese Academy of Forestry collection.

· A selection methodology has been developed for screening and ranking of clonal performance, carried out over three phases and with scoring for multiple criteria (diameter growth, frost damage, pests, diseases, form).  Twenty-three clones have been selected, with confirmed superior performances, that are adapted to the KSL , with more clones preselected but still under observation (Activity 2).  (The best include P. heilin No.1 (P. xiaohei x P. p15. cv heilin1#), P. jian No.10 (P. x euramericana cv ‘ND182), P. bailin No.2 (P. nigra x P. pyramidalis cv Bailin-2), P. faku No.1# (P. xiaozhuannica cv Faku-1), P. niqingshanhaiguan (P. pseudocathayana x P. deltoides Barry cv “Shanhaiguan”), P. xiaohei No.8401 (P.simonii-baicheng x P. nigra-Aertai8401), and P. zheli No.4# (P. zhelin4).)

· The clones were re-assessed in 2001, to take into account the recent effects of drought and extreme cold, reducing the number of confirmed superior clones in all Branches to 12, with 5 more requiring further investigation.  Follow-up is continuing.  

· The distribution of superior clones to other areas is being actively promoted.  The recipients have included:  Protection Forestry Research Institute of Qiqihaer (55 clones), Forestry Department of Gansu, Agriculture University in Lanzhou (31), Shaanxi Forestry Research Institute (27), Chengshui Forest Farm in Xining (56), Poplar Research Institute in Gai County (61), Sanjin Company in Gaotai County of Zhangye Region (4) [all in 2000]; Three North Bureau (16), Protection Forestry Research Institute of Qiqihaer (17), Forestry Workstation of 182 Regiment, Beitun (19) [all in 2001] and, Zhangwu (67), Baicheng (56), Jalu (large number), and Shebutu (large number)[ all in 2002].  

· Clones which perform poorly in the KSL may perform well in other ecological zones in Northern China, while the reverse is also true.

Evaluation
· The “T” bank is one of the most valuable outputs of the project.  

· Safeguards need to be put in place to maintain the clone banks at Naiman and Tongyu Branches at least for 10-15 years beyond project termination until final selection of first generation clones.  It is desirable that the clone banks be kept for even longer into the future so that they can be used for reselection and/or backcrossing if, for example, a new pest or disease is reported, or for the production of wood of a certain quality is required.

· From a extensive collections from within and beyond China, a small number of hybrid clones show superior performance in the KSL, but a greater number of superior clones is required for large-scale use to increase the genetic diversity of plantings in both space and time and thus to reduce the risk of catastrophic failures in the future.

· Clonal selection, monitoring and propagation are a long-term process and mechanisms and resources will have to be put in place to ensure these activities continue after the end of the project.

· Eventually, wood quality should be included in the criteria used for assessment of clones.   

· Nursery performance is not always reflected in field performance after planting out.  There appears to be a poor juvenile-mature correlation in growth properties at least in a proportion of seedlings.  For example, plus trees previously selected in the “S” bank are now close to being overtaken by others, indicating that selection in clonal tests might not be able to be finalised until at least half rotation age or later (age 8-10 or even more years).  For the same reason, the selection of clonal progeny in nursery stages should not focus too narrowly on early height growth.

· There also appears to be evidence of a genotype x environment interaction among at least some of the clones, pointing to the need to replicate tests across many potential sites.  Distribution of clones to the other collaborators mentioned earlier will assist in this, but control has to be kept of pedigree and plant breeders rights have to be protected as these materials pass out of the direct control of the project.

Output 1.3  New clones generated through controlled intra- and inter-specific crosses of P. simonii, P. nigra, P. cathayana and P. deltoides, and testing (see also Output 2 earlier):

Background  

There are eight breeding centres for poplar in China where important achievements have been gained in the development of new clones.  However the most used clones to date do not have the necessary frost and drought resistance for the KSL.  The aim of the long-term poplar improvement programme of this project has been the creation of completely new clones through hybridisation of species with desirable characteristics.  The main species of interest to the project for cross breeding have been P. simonii, P. nigra, P. deltoides and P. cathayana.

Achievements
· The establishment of a tree breeding plan which has been reviewed yearly for the required species.

· Selection of promising parent trees as pollen donors for hybridisation.

· Good levels of collaboration have been established with the Chinese Academy of Forestry, the Baicheng Forest Research Institute,  the Forest and Wildlife Institute (Geraardsbergen, Belgium) and the Indian Head Shelterbelt Centre of the Prairies Farm Rehabilitation Administration (Saskatchewan, Canada) for obtaining expertise through study tours and for the supply and exchange of genetic materials (flowering branchlets/pollen).

· In addition, 13 hybrid clones of P. deltoides x P. cathayana were obtained from the Lin Xia Forestry Institute, Gansu Province (crosses made in 1993).

· The hybrids that have been obtained may not be pure, since there may be introgression, particularly of P. pseudosimonii, into both P. simonii and P. nigra at the original collection sites.  This is also certainly the case with the Canadian P. deltoides, nearly all of which have an already hybrid pedigree that led to high heterogeneity in the progeny of crosses with the Chinese P. simonii in 1998.  (Crosses with the only two pure native Canadian P. deltoides var occidentalis were not successful at Naiman).  All but six of the Chinese P. simonii that were crossed with the Belgian P. nigra in 2000 have since been shown to be almost certainly pure P. simonii (by isozyme analysis in 2001) for reasons that are unknown (possibly mislabelling, or contamination by P. simonii pollen).

· Seedlings from successive crossings have been raised in the first Nursery Plot stage.

· Seedlings have then been coppiced and cloned through the second Nursery Plot stage (eventually there will be four nursery plot stages followed by two field plot stages).

· 225 crosses have been made over the period, of which 147 were successful, as follows:

	
	♂P. simonii
	♂P. nigra

	
	NW
	CN
	NE
	Xinjiang, China
	Belgium

	♀P. simonii
	NW China
	4(3)
	8(6)
	6(5)
	15(12)
	7(4)

	
	CN China
	3(3)
	3(1)
	
	8(8)
	4(4)

	
	NE China
	13(9)
	18(16)
	9(5)
	52(44)
	11(5)

	♀P. nigra
	Xinjiang, China
	2(0)
	
	10(0)
	2(1)
	

	♀P. deltoides
	Canada
	10(3)
	2(1)
	9(3)
	18(6)
	

	
	China
	4(4)
	
	4(4)
	3(0)
	


NW=North West, CN=Central North, NE=North East.  4(3) =4 crosses made, of which 3 were successful, etc.

Evaluation
· The project has obtained potentially very valuable new clones of poplar to broaden the narrow genetic base of P. simonii in China.

· The following crosses were successful: s x s P. simonii x P. simonii, s x n P. simonii x P. nigra, d x s P. deltoides x P. simonii (13 progeny have already survived a winter temperature of –37o C), n x n P. nigra x P. nigra and d x n P. deltoides x P. nigra.

· Some combinations were tried but failed, e.g., P. nigra x P. simonii.  It is possible that this particular cross cannot be made successfully (cf. P. nigra x P. deltoides).

· Substantially more crosses were made than were planned at the beginning of Phase II.  For example, 48 intraspecific crosses of P. simonii produced offspring against 10 planned, 77 crosses P. simonii x P. nigra were successful against 20 planned, and, close to the 30 planned crosses (29 actual) of P. deltoides x P. simonii produced 15 offspring.  Therefore, no new crosses were made in the past two years.  Nevertheless, the crossing programme should continue, at least to fill in the gaps or to even up the geographic representation of crosses as borne out by the uneven representation in the table (except where such combinations may not be possible, see earlier) (eg, so far, most P. simonii crosses have only been with females from North East China, see the table above).

· New clones of poplar cannot be distinguished by their appearance.  As recommended by the international consultant, there is an urgent need to systematise pedigree information for all the crosses so that their genetic history is not lost, including going back to data from within the country of origin for imported materials.  Such information would also indicate which parents, if any, have good general combining ability (breeding value), a feature that could reduce the number of new crossings that need be done in the future.

· Representative seedling progeny should be added to the “S” bank and clonal material to the “T” bank.

· Comparative trials of superior cloned hybrids should not be restricted to the KSL.  They may be of value outside the project area also.  In the interest of determining genotype x environment interaction effects, where such effects exist, the cloned hybrids should always be tested on several sites.

· The repeated selection and testing of these hybrid clones in progeny trials through four nursery stages and two field stages will take at least 11 years.  The latest crosses (from 2000) will not reach the first field trials until 2005 at the earliest, so continued support, requiring adequate budgets, will be required until long after the end of the project.

· It would be better to keep more information on the selection and ranking of progeny.  While rigorous independent culling levels might be retained for frost and drought resistance, some form of index selection for the remaining traits based on heritability and yield (or economic weights) might be better in order to rank all clones irrespective of their quality (at present some clones are assessed by eye and rejected without recording any data at all, but the material has not been retained to assess the breeding value of the parents).  More complete ranking techniques would allow the retention of some more clones that tolerate both frost and drought, with acceptable, but not necessarily the best, growth rates, so as to increase the genetic diversity of planting materials.

· Better experimental design and layout in both nursery and field, better labelling both in the nursery and field, and more prompt and rigorous data analyses are required for all tests and trials.

· As with other improved varieties developed by the project, the issue of plant breeders rights for these new poplar hybrids has to be resolved among the overseas and non-project Chinese institutions that provided genetic materials and intellectual property, as well as for the immediate project stakeholders (FAO, the Chinese Government and the Belgium Government).

· The initial height analyses of clones and several isozyme analyses have been done by the international consultant on poplar breeding, and other researchers, in his home institute (Institute for Forestry and Game Management, Geraardsbergen, Belgium).  The mission understood that the Institute would like to continue this involvement but was unsure what the modality and level would be.  There is sufficient in-China capacity to undertake the work, record keeping and analyses, e.g., at CAF and Beijing Forestry University, but funds would be required.  A newsletter would be a good start to maintain communications, and a formal memorandum of understanding or at least an exchange of letters is desirable to set out responsibilities of participating institutions (both Chinese and foreign).

· Genstat version 4 software was purchased by the project in late 1999, and was used for the statistical analyses of trials.  This version was already out of date at the time.  Also it was difficult to install the software on the project’s computers and did not become operational until late 2001.  Local research staff have found Genstat difficult to use with their present level of skill.  The book Experimental Design and Analysis for Tree Improvement (ER Williams, AC Matheson, CE Harwood, Second Edition, 224 pp, April 2002, CSIRO Publishing, Australia;  www.publish.csiro.au) provides step-by-step procedures for experimenters to follow when planning, designing and analysing a series of tree improvement trials in the field, glasshouses and laboratories.  It includes procedures and worked examples based on currently used software packages for designing trials (CycDesigN), collection and pre-processing of data (DataPlus 2) and the analysis of results (by both SAS and GenStat).  It is recommended that copies be obtained.  Further training in statistical analysis is desirable, particularly for handling large, unbalanced data sets.

· Great strides are being made in non-forestry institutions in other parts of China in developing salt-resistant varieties of agricultural crops and trees.  (For example, scientists at Shandong Normal University have cultivated a fast-growing salt resistant poplar using a cloned gene discovered from sequencing the genes in Suaeda salasa, a common plant found on saline soils.  Beijing Forestry University has also worked on gene transfer in Robinia spp and Populus spp for drought and salt tolerance.)  Forestry tree breeders in the 3N Region need to keep themselves informed on such developments as they provide another way of further improving the P. simonii hybrids developed by the project.  This is a potential activity for a follow on project.

Immediate Objective 2: Introduction and selection of conifers and other species/provenances

Output 2.1  Further provenance tests of Pinus sylvestris and Pinus sylvestris var. mongolica, continue testing of alternative species

Background  

Pinus sylvestris var. mongolica grows naturally in NE Inner Mongolia, north of the project area.  Its resistance to cold and dry conditions makes it an important option to the project in order to increase diversity.  However, it is prone to attack by Dendrolimus sp in the Zhangwu region where this pine has been planted widely in the past, and incidences of Diplodia sp have emerged in Zhanggutai (Liaoning Province):  the high carbonate content of the upper layers of the soil impose restrictions in Naiman and Molimiao, and salinity/alkalinity imposes limitations to conifer growth in Tongyu.  Nursery techniques, both for bare rooted and containerised stock, still leave much room for improvement.  The natural distribution of Pinus tabulaeformis and Juniperus rigida natural forest in the west of the KSL and Picea mongolica forest near Keshiketeng Banner indicates there was once a foundation for conifer forestation on the KSL, but this possibility may have declined with increasing land degradation and climate change in the region.  Several exotic conifers may have potential.

Achievements
· Continued management, protection, monitoring and reporting of 14 provenances of P. sylvestris var. mongolica at Zhangwu, Naiman and Tongyu.

· Establishment of a number of conifer species elimination trials with entries for 21 species from within China and from North America and Armenia (Northern Caucasus) over the period 1990 – 2002 (62 provenances, 134 seedlots).  Among these were introductions of thirteen seedlots of P. banksiana and 5 seedlots of P. contorta, as well as P. ponderosa and P. tabulaeformis.  P. banksiana and P. sylvestriformis are the preliminary choices as the best performers (these pines may not attain their fastest growth rates until the period between ages 10 and 20 years).  Other species that were introduced include Picea pungens, Picea glauca, Juniperus scopularum and J. virginiana. 

· Establishment of afforestation trials with the same 21 conifer species (but many seedlings are still in the nursery stage, e.g., Zhanggutai nursery, Zhangwu, and the last of these may not be planted out until 2003 or even later).

· Replacement of transplanting of pines in the nursery by the mechanised undercutting and root wrenching method.

· Fine-tuning of pine nursery techniques using scientifically designed trials (frequency of root pruning/wrenching, fertilization, application of anti-evaporants, substrate composition, over-winter cold protection) both for containerised and bare-rooted seedlings.

· Trials on special afforestation techniques for pines, including use of planting tubes, micro-irrigation, rainy season planting, and transplanting of large stock.

Evaluation
· New and improved nursery techniques, particularly for pines, have been developed successfully, leading to reduced labour inputs, lower costs and improved seedling quality.

· Four conifer species have been identified that may have some potential for the KSL:  Pinus banksiana, P. sylvestriformis, Picea mongolica and Pinus sylvestris (Northeast Europe and Russian provenances).

· The ranking of the Pinus sylvestris provenances in the provenance trials is the same across all three trial locations (no provenance x environment interaction so far) but the best growth overall is at the Tongyu Branch.  After 10 years, trees grown from seeds collected from Quingshan and Gaofeng  are the best provenances (these may be land races, with seeds from plantations of unknown origin) but as yet, they are not statistically better than the others.

· Other conifer species that require further observation include Pinus contorta, P. nigra, P. ponderosa, Juniperus virginiana, Juniperus scopularum, Picea pungens and P. glauca.

· The value of pines, as frost and drought resistant, evergreen species for shelterbelt development in environmental/ecological rehabilitation is recognized by the SFA.  The fact that pines, and other conifers, keep their leaves during winter when the winds are strongest makes them more valuable as windbreaks, unlike the poplars and other broadleaved species that lose their leaves just when they are needed most.  However most of the introduced pines have adaptation difficulties and mortality is high after being exposed to winter conditions, these are mainly from central and western Europe, the exception being P. nigra from Austria.  P. sylvestris from northeast Europe and conifers from central and northwest North America are generally surviving better, probably because there is a close climatic and latitudinal match between their place of origin and the trial sites.  

· High risks, high costs, slow growth and long rotations do not commercially motivated investors in large-scale afforestation with conifers at this time attract.  

· 30 million pine seedlings are exported every year from Zhangwu to 10 other Provinces, these coming mainly from large State owned Forest Farm Nurseries, followed by private large nurseries and lastly small household nurseries, this involves transporting seedlings over very long distances which should be avoided, provided that good quality nursery stock is available from other sources.

· Pines alone are not the only answer to reforestation/revegetation in the southern part of the KSL and the mission was pleased to be informed of the recent introduction to Zhangwu of other conifers and also of improved poplar clones developed by the project at Naiman.

· More investigation is required on nursery containers, particularly on types that could be manufactured in China, and on the use of fertilisers, particularly addition of sulphur and boron to the container medium.

· Improved nursery and planting techniques for conifers need more publicity and to be extended to routine practice, particularly in areas other than Zhangwu, to promote local production and therefore reduce the distances plants need to travel between nursery location and plantation site.

Output 2.2  Availability and knowledge of native broadleaved tree/shrub species for use in mixed shelterbelts and/or revegetation programmes

Background  

Most of the plantations and shelterbelts in the KSL have been established as monocultures of a single pine species or a single clone of poplar, which are susceptible to catastrophic attacks by pests and diseases.  Increased biodiversity and diversification of the production base through introduction of trees other than poplars and conifers, including shrubs and fodder species, are considered essential to the long-term stability of the production system.  Native species are thought to be better suited to the conditions and are given priority over introduced species if they perform equally well.  Due to the severe environmental limitations in the KSL, and the paucity of viable alternatives, any additional species that will survive and grow, whether it is native or exotic, is a major contribution.

Several tree associations and species that were common in the past are becoming rare in the KSL.  One example is the elm open woodland (including Ulmus pumila, U. macrocarpa, U. laevis).  It is believed conservation of these species is not only necessary for historical reasons, but also because their genetic makeup holds promise for future development.  However, they have been subjected to many years of uncontrolled felling leading to negative selection, so that the remaining individuals have poor form, grow slowly and are sometimes prone to pests and diseases.

Achievements
· 33 Robinia pseudoacacia provenances and other broadleaf species were introduced from North America in nursery trials, 26 Robinia provenances survived for planting in the field, but, by July 2001, only 27 plants of 5 provenances had survived.

· 29 clones of Salix, 27 species/provenances of elm and other broadleaved species were collected, primarily from Daqingguo Nature Reserve, and introduced in nursery trials, and 17 fodder species from the Australian Grasslands Project and other institutions were obtained.

· A 2.3 ha arboretum was installed in Zhanggutai (Zhangwu branch), as well as one ha in the Baotuyengzi Area (Naiman Branch).

· An elm gene bank was established in the Tongyu Branch, so far with over 70 accessions from Korqin, including 32 ancient elm trees, and more than 10 species of elm introduced from Hainan Province and other locations.  A willow clone bank has also been created.

· Publication of the booklet Notes on Elm in theKorqin Sandy lands (description of the types of elm woodland, species composition and associations, structure, history, causes of destruction, rates of destruction, proposals for conservation, rehabilitation and management of the woodlands).

· Exchanges of seeds and propagation materials (particularly grass and fodder shrubs) were made with the Australian supported Grasslands project, Animal Husbandry College, College of Forest Resources Beijing University, Grassland Work Station and Chifeng Animal Husbandry Bureau.

· Data were introduced into a simple databank (various Excel spreadsheets).

· Research on, and demonstration of six different types of dune-backed greenhouse, making use of the natural and geographic features of sand dunes to cultivate grapes.

Evaluation
· The Daqingguo Nature Reserve (including the Great Green Valley which was visited by the mission) is an indicator of the composition of former broadleaf woodlands in KSL and species collected from there have been supplemented by other species from within and beyond China.

· The value of study tours (national and abroad) and collaboration with other institutions in identifying species and securing seeds and propagation materials has been significant.

· From May 1999 to the present, the region has been affected by an exceptional and severe drought.  During winter 2000-2001, temperatures were extremely low.  Therefore a large number of the introduced species, that had survived thus far, were killed off by the harsh conditions.  Indigenous species are showing somewhat better survival than introduced specie, but it may be that nursery, planting and site requirements were better known for the indigenous species.

· Broadleaf, shrub and grass nurseries, trials and demonstrations in integrated and flexible approaches were started in Phase II.  These have shown good interim results in the field, e.g., as seen by the mission at Baotuyingzi, Naiman and at Molimiao, Tongliao.

· Although not stressed in the project document, the project has recognized that revegetation or rehabilitation of the KSL is not solely a reforestation issue but a land use issue and has initiated integrated and flexible approaches with a range of shrub and tree species meeting both forestry and agricultural needs of communities and improving people’s livelihoods in collaborative and participatory approaches.

· The revegetation of the KSL will require planting operations in two or more successive phases and it will not be a single phase operation to establish a variety of species, especially shrubs, which will be progressively introduced to stabilize the soils.

· Reliable results and information from broadleaf, shrub and grass nurseries, trials and demonstrations will need to accumulate over the next two to three years, then there will need to be a period of publicity, field familiarisation visits to demonstration areas and extension to promote the successful ideas.

· The ecology and adaptability of introduced shrubs and grasses and integrated approaches are not yet sufficiently well known locally, but will improve with time.

· True participatory approaches to recognize partnerships with communities and farmers are not yet fully appreciated by officials and field staff collaborating with the project; and,

· The dune-backed greenhouse for the cultivation of grapes has been well publicised, and 500 people have received training and more than 1,000 visitors have inspected the greenhouses.

Immediate Objective 3: Afforestation and revegetation research, including pilot plantations and mechanized trials

Output 3.1  Comprehensive research and development plans established for selected areas over a 5 years period:

Background  

There was a requirement in the project document to prepare a five-year plan for silvicultural research and development, including the introduction of species trials and pilot plantations, suited to local socio-economic requirements and constraints.

Achievements
· Research and development plans have been prepared.

Evaluation
· Project staff recognised the need for partnerships with communities and farmers, and established participative management when re-vegetating limited parts of the KSL (the opportunities to do more than this were limited).  The mission endorsed these activities which were more than what was required in the project document. 

· There is still limited knowledge, use and application of participative methods in planning, implementation and monitoring trials and demonstrations within the context of current and proposed afforestation and revegetation operations, despite the recent use of these tools in several project areas and the surveys of 10 villages.  

· Reporting of trials and demonstrations for scientific, academic and technical personnel has been good but there is still a need for effective communication between forestry staff, communities, private investors and farmers.

Output 3.2  Existing and new revegetation and reforestation techniques in shifting sand dunes identified and further developed through establishment of trials on a range of sites (Baotuyingzi, Weiliansu)

Background  

Revegetation and fixation of shifting sand dunes is necessary to prevent further invasion of sand into croplands, reduce dust pollution and restore a productive function such as growing fodder on these barren lands.  The establishment of herb and shrub cover is seen as a prerequisite to tree planting.  The early stages of the revegetation process is relatively expensive and without short-term financial benefit.

Land degradation results from inappropriate tillage and harvesting practices and overuse of the soil, including overgrazing and deforestation, in attempts to produce more than the site, with its finite resources of water and nutrients, is capable of sustaining.  By introducing alternative crops, particularly cash crops, or other methods of generating income that provide incentives for the further stabilization of unproductive or poorly productive land, the reliance on unsustainable practices can be reduced.  One way to promote diversification of rural production is the integration of forestry, agriculture and animal husbandry on the same or adjacent areas (agroforestry) some or all of which may be interchanged over time (crop rotation).  Conservation farming (minimum tillage) is also a valuable approach.

The project reported that farmers only had to sow their crops once with conservation farming techniques, without them, strong winds could mean that they have to sow crops as many as four times.

Achievements
· An experimental area was installed in Baotuyingzi on a total of 100 ha, fenced and divided into 2 blocks: an eastern part (55 ha) with introduction of artificial, integrated revegetation and reforestation techniques and a western part (45 ha) for natural restoration without any intervention as a control.

· Techniques that were developed in project trials have been applied in this area (including land use planning according to site classes, revegetation with shelterbelts, re-creation of something similar to the original native woodland association with elms and other species, grazing control/exclusion areas, erosion control by mechanical and biological means, seed-blowing for broadcast sowing, protection of trees against wind erosion around their roots, etc).

· An agroforestry and conservation farming demonstration area was established in Molimiao (80 ha) with fencing, introduction of fodder grass and nitrogen fixing species, retention of crop residues, use of hedgerows (low belts formed by millet, etc) reduced tillage and use of sprinkler irrigation techniques, as well as shelterbelt plantations.

· Revegetation at Shenglimiao involved land use planning, shrub sowing and establishment of pilot plantations.

· Data collected from revegetation operations on costs and outputs and transferred to the databank.

Evaluation
· The “land-use for everybody, but responsibility of nobody” attitude of rural communities and farmers leads to conflicts between forestry and agriculture (particularly in regard to over-grazing) and over-exploitation of fragile lands.  Local farmers at Molimiao interviewed by the mission understand that desertification is being driven by the needs of increasing human and livestock populations and households striving to enter a growing cash economy.

· Without effective grazing management, revegetation in shifting sands is not practical (fencing is expensive, so the Chinese Government is trying to ban open range grazing and gradually introduce stall feeding).   

· Engineering and forest plantation approaches on their own are less likely to provide successful revegetation solutions than the integrated, flexible, multiple species approach.

· The mission noted the critical value of study tours and networking with collaborating land use institutions.

· Stubble management of agricultural crops will play an important role in reducing erosion by wind.

· New fodder species have been introduced and tested.

· The introduction of reduced tillage methods will improve soil fertility and reduce soil erosion by wind.

· During Phase II, local herdsman and farmers have been consulted and involved in the design, planning, preparation and implementation of models to demonstrate agroforestry and conservation farming.

· Models using shrubs as fences and hedgerows around and in pastureland, in combination with shelterbelts, to reduce wind erosion and as a means to implement controlled rotational cropping and rotational grazing have been developed, analysed financially and presented in the form of a booklet which will be a useful guide to planning and implementation.

· A flexible, multiple species approach has reduced wind erosion in experimental areas by 25 percent compared with surrounding untreated land (the mission noted at Molimiao, that soil was being carried off by the wind in adjacent fields, but not from fields with the conservation farming models established by the project).

Output 3.3  Research involving afforestation and maintenance of plantations in Korqin undertaken according to plan

Background  

Since the mid-1970s, a method of semi-mechanized planting has been used for poplar plantations.  A trench (25-30 cm deep by about 150 cm wide) is made with a trenching plough pulled by a tracked  tractor of 60 to 80 HP.  Planting pits (50 cm diameter by 30-40 cm deep) are dug manually along the trench.  One tractor/trench digger requires about 20 people to keep up with the pit digging (planting 2,800 plants/day/tractor and crew).  Traditionally, one year old rooted planting stock is used.  The pits are filled and compacted but the trench is left open.  The planting season is Spring (mid-March to mid-April).  The trench is left open with the expectation that it will catch rainwater.  It also collects wind-blown sand that covers the plants, which may delay dehydration, but opening such a large trench in the ground probably promotes more moisture loss than it saves.  Survival rates of 60-70 percent are achieved depending on rainfall.  For wood producing plantations, plants are irrigated normally four times in the first year.  

The project has been advocating the use of deep planting mechanical techniques, using un-rooted planting stock, to replace the traditional method.

Achievements
· During the 12 years of Phases I and II, 67 comparative afforestation trials on deep planting of poplar were established, covering an area of almost 47 ha, and a total of 128 ha of pilot plantations was undertaken.

· In accordance with trial results, poplar nursery production is now based on cuttings instead of bare root plants.

· Mechanization as introduced in pine nurseries for root pruning/wrenching, is also based upon trial results.

· Mechanized afforestation trials, as well as trials on spacing, depth of planting, planting season, type of planting stock, weeding, etc, have been carried out.

· The success of mechanized plantation establishment with the mechanised auger planter (MAP) for poplars is proven, widely applied and now certified.

· Techniques based on the medium depth planter (MDP) give higher survival and growth rate than traditional planting methods, but the incidence of dieback (despite being somewhat worse in some traditional plantings) remains a concern.  Dieback has probably been aggravated by severe drought conditions during these trials.

Evaluation
· Major gains in nursery efficiencies and consistency of seedling and cutting quality have been gained by adopting mechanization and new technologies.

· For poplars, the development of methods of storing cuttings, soaking of cuttings before planting, age of cuttings, use of basal and upper parts of long cuttings and Spring and Autumn planting have produced better results.

· Improved organic matter, use of water sprinklers, root trainers (containers) and aerial root pruning techniques have been tried but cannot yet be considered to be fully tested in pine and conifer nurseries. 

· Exhaustive trials for site preparation and establishment have been conducted, but limited extension has occurred beyond the project into the 3NSBP at this stage.

· Nursery and plantation techniques for poplar are also suitable for willows. 

· All trials in tree improvement, mechanization and afforestation need to be compared with traditional methods of site preparation, establishment and silviculture as controls to assess their effectiveness. 

· The deep planting of un-rooted cuttings of poplars offers several important advantages: planting stock used is harvested from stool beds in the nursery that remain in production for up to 6-8 years, deep-planting puts the planting stock deeper in the soil where there is more moisture, and, as no pit or trench is opened the soil does not dry out as much.  Field survival rates of 90% are being achieved, even in the prevailing extreme drought conditions, and without irrigation.  This is a 20 % better survival rate than that obtained by the traditional techniques, furthermore, initial growth is also some 20 % better than that realised by the traditional techniques.

Output 3.4  Pilot plantations established, using results obtained from project research

Background
The project was mainly concerned with giving research and development support at the branch level to the 3NSBP pilot afforestation scheme in the project area.  The objective of the pilot scheme is to test and demonstrate results arising from the project’s initial findings and conclusions and to further refine them in the light of experience gained on larger areas.

The mid term evaluation was concerned that effort should not be expended on achieving overly ambitious targets for pilot plantations, particularly if nursery outputs were insufficient and recommended accordingly.  The severe drought also intervened and prevented the establishment of larger areas of pilot plantations

Achievements
· Two permanent sapling stands of selected clones were established (one in Naiman and one in Tongyu) to produce cuttings for pilot plantations.

· By late 2002, 1257.1 ha of pilot plantations had been established in phase II, as follows.  

	Location
	Target in project 
document (ha)
	Planted by late 2002
(ha)
	Remarks

	Naiman
	1450
	102.4
	Mainly poplars

	Tongyu
	1050
	53
	Mainly poplars

	Zhangwu
	500
	53.7
	Poplars: 29 ha 
other species: 14.7 

	Kangping
	-
	20
	Poplars

	Abujin
	-
	135
	Poplars

	Gongjihao
	-
	46
	Poplars

	Molimao
	-
	80
	Conservation farming

	Shenglimiao
	-
	667
	Dune re-vegetation

	Baotuyingzi
	-
	110
	Dune re-vegetation

	Totals
	3000
	1257.1
	


· Cost data, which are a fundamental need for financial analyses, have been recorded (and were used in the financial analyses of 16 afforestation and re-vegetation models.

Evaluation
· The project demonstrated a wide range of alternative species, provenances and clones in different forms of land-use (two-tier or multi-tier plantings, shelterbelts, agroforestry etc) rather than plantation establishment using traditional methods (single species, production-oriented approaches).

· There was insufficient  planting stock from the high performing new poplar clones, pine and conifer species/provenances and other shrubs and grass due to unavoidably long selection process, so the target areas had to be reduced.

· Because research trial results could not be in phase with progress in mechanization developments, the integration of improved species, provenances and clones with improved mechanization and afforestation techniques has only recently been possible.

· The investigation of integrated, multi-tier, collaborative approaches (trees, shrubs, grasses) to support agriculture, forestry and livelihoods of rural communities has also been introduced only recently.

· The mission supported the Mid-term Evaluation’s recommendation for reductions in pilot plantation areas to more manageable and achievable targets.  (Too ambitious pilot plantation targets can lead to sub-optimal planting material and techniques being applied which may defeat the purpose of the pilot as a useful demonstration for extension and training).

· The availability of land for pilot plantations within collaborating Forest Farms to achieve targets is limited, but suitable smaller parcels of land will be available with local communities and farmers, provided the farmers’ wishes are ascertained and respected.

· Demonstration plantings were shown (eg by the PRA/RRA studies) to be important in influencing farmers (and others).

· Drought intervened to prevent the successful achievement of the targets proposed in the project document.

· The extent of pilot and demonstration plantings was less than provided for in the project document, but the project correctly followed the recommendation of the mid term review, making sure that the plantings were carried out successfully, rather than trying to attain targets which were inappropriate in the circumstances.  
Output 3.5:  Equipment purchased under Phase I maintained, further refined and adapted as may be necessary including prototypes manufactured locally, and small additional purchases made

Background
There is a seasonal scarcity of labour during the planting season, which together with the immense scale of the problem calls for a mechanised approach to afforestation.  During Phase I, several promising machines were identified and imported, but it was necessary to adapt these to suit the conditions in the KSL.  It was hoped that mechanisation would lead to better results and be cost effective.

Imported machinery has the disadvantage of not having spare parts readily and cheaply available, and good technical knowledge of repair and maintenance procedures is also not available.

Achievements
· The most useful machines that were delivered to the project in Phase I were adapted for local manufacture and maintenance in Phase II.  The approach taken in Phase I was to introduce machinery suitable for agriculture, resulting in fairly light equipment pulled by smaller tractors, which is appropriate for the project site, but may not be appropriate for heavier soils where larger machines would be required.  The adaptations were achieved by setting up workshops, and with the assistance of Prof. Yu Guosheng, Dean of the School of Technology, Beijing Forestry University.  

· Two planting machines were developed for planting poplar cuttings, the mechanised auger planter (MAP) which is a hydraulically driven auger, mounted on a two-wheel trailer, towed by a Tai Shan 30 HP two wheel drive agricultural tractor.  The medium depth planter (MDP) is a machine towed by a DFH-802 tracked tractor of 80 HP.  The MDP is effectively a modified sub-soiler with a single tine.  A pine seedling root wrencher and lifter were successfully developed at the Zhangwu Branch.  However, a precision seeder and a planting machine suitable for planting pine seedlings in sandy soil that were introduced in Phase I were not developed.  (These latter two may not be very significant at this stage, as the optimum density for seedlings has been determined separately and hand planting is often considered to be better than machine planting, in difficult conditions.)
· The MAP was developed to plant long poplar cuttings, which reach into the water table after research showed that 1.3 m is an optimal planting depth.  It is capable of drilling a hole about 15 cm in diameter and about 1.3 metres deep in sandy soil, and requires a crew of three:  tractor driver, machine operator and planter which can achieve a planting rate of 120 holes per hour, equivalent to 20 mu (1.33 ha) per day.  Very high survival rates have been achieved when using this machine.  
· The MDP (medium depth planter) requires a crew of four:  tractor driver, planter, and two assistants who give cuttings to the planter and make sure that they are firmly planted.  The machine achieved a planting rate of 1,100 cuttings per hour.  (This would be over 8,000 cuttings per day, or 2,000 plants per person per day, while the rate for planting by traditional methods would be 2,800 plants/day/tractor and 20 person crew or 140 to 190 plants per day, depending on the size of the crew.)  At Tongyu, it was found that the cost of planting with the MDP was 70% less than the traditional planting.  Another advantage is that the work is less strenuous.

· The pine seedling root wrencher and lifter was demonstrated to the mission when it was mounted on the three point linkage of a 60 HP two wheel drive tractor and can cut the main roots of pine seedlings, thereby promoting the growth of side roots.  By changing the blade, it can also lift the seedlings momentarily, again cutting the roots.  The end result is that the seedlings have a much better-developed root system than is possible with the traditional method, in which seedlings are transplanted by hand, a system which is also expensive.

All machinery and the workshops at or near the three branches were found to be well-maintained and good records were being kept, although there were some differences between the Branches in this regard.

· Evaluation
· Locally made machinery is cheaper and easier to maintain than imported machinery (waiting for spare parts can cause expensive delays).

· Appropriate solutions were found to mechanically plant poplar cuttings that are 80 cm long (MDP) and 1.3 m long (MAP).

· A pine seedling root pruner/lifter was developed which produced better seedlings at a lower cost than the traditional method.

· Adequate support by way of appropriately equipped workshops and record keeping systems were established and maintained.  The workshops are capable of maintaining and repairing equipment, but not of making new equipment, except on a small scale.

· In Phase I, the project was unable to adapt a pine seedling planter to the stage where it could be used to plant pine seedlings effectively in the KSL because it was not found possible to plant the seedlings firmly.  The technical feasibility of firmly planting pine seedlings by machine in sandy lands should be ascertained, eg, in South Australia Lowther machines are used in sandy soils, pulled by large wheeled tractors which are faster than tracked tractors.
· The machinery that has been developed (MDP and MAP) for planting poplar cuttings in using medium tractors can be applied more widely in afforestation in the KSL, and may be suitable in other areas also.
· The wearing out of the auger bit on the MAP is a problem, which might be solved if harder steel tips can be welded on as they wear out (but this is difficult with the present workshop equipment, and would require better equipped workshop) or using water to lessen the friction on the auger as it enters the sandy soils.  Other modifications may be desirable such as a tensioner for the lifting mechanism.

· The medium depth planting machine (MDP) would require modification and bigger tractors if it were to be used in heavier soils.  Suitable technology is available for this, eg, in SE United States and Australia.  

Immediate Objective 4:  Data collection for research purposes, for management planning and for the preparation of a long-term investment project

Output 4.1  Environmental, edaphic and other information (climate, groundwater table, soil) available for long-term planning purposes
Background
Good climate information is needed for effective afforestation and associated research.  Readings taken over a period of 10 years or more become even more valuable.  The activities associated with this output were introduced in Phase I and were institutionalised (incorporated into routine activities) in Phase II.   

Achievements
Meteorological readings were started at the project’s branches in Phase I and continued in Phase II.  Readings are taken at the three branches, at 0800, 1400 and 2000 hours local time.  Readings include temperature, wind speeds and  precipitation, and depths to water table are also monitored.  Records now date back to 1985 and are entered periodically in the computerised databases at the Branches and into the headquarters computer on an annual basis.  This is  the only back-up source.

Evaluation
Continuous meteorological and ground water readings have been taken at the three Branches and should continue.  Annual back up of data at headquarters is insufficient and should be replaced by backing up at the branches on a weekly basis with more frequent backing up at headquarters (monthly).  More frequent backing up at the branches will require additional, relatively inexpensive, hardware (zip drives have been procured for this purpose).

Monitoring of ground water levels would help to refute or substantiate any future claims that extensive poplar plantations are reducing the availability of underground water.

Output 4.2  Availability of a site classification map for selected areas in southern Korqin, based on soil texture, groundwater table depth and topography  

Background
The project document called for site classification maps, which are necessary for effective planning at regional and district levels and should be used for planning in large-scale operations.  The project document envisaged the use of aerial photographs, but these were not available, so satellite imagery was used instead.  The use of satellite imagery, with good interpretation and ground truthing is a cost efficient way of mapping, however, the most frequently used imagery, Landsat TM, is limited by the pixel size (30m x 30 m) so that its suitability for operational scale formats (1:10,000 to 1:20,000) is limited unless the raster based format is converted to a vector based format.  This conversion could be done electronically (eg, Arcview has extensions that will do this) or semi manually (eg, on-screen digitising using the photo images in Photoshop) or manually (eg, digitising).

The site classification developed by the project is simple to apply but effective, depending as it does on depth to water table in four categories.

Site classification mapping is important in matching species (or clones) to site, and methods suitable for large-scale operations are even more important.

Achievements
· Landsat TM imagery was compiled and used to map land use and site classes in the KSL
.  Six scenes taken in 1996 and 1997 were purchased, to prepare maps covering an area of 430 km x 305 km that includes most of the KSL.  A regional map at 1:200,000 scale and a set of maps at 1:50,000 scale were produced by the Chinese Academy of Forestry, using three bands (TM3, TM4 and TM5).  Digital versions on CD ROM were also produced, however the project does not have the equipment (computer software and hardware) to prepare its own maps.

· The maps do not clearly show the site classes derived by the international consultant, Dr Frank Beernaert even though the data is available.  

· The maps can be used in many aspects of rural development planning, particularly in the identification of areas that can be planted with poplars, but a mapping system, which can be used to prepare maps to order, rather than a set of maps would have been much more versatile.  Such mapping systems linked to geographical information systems (GIS) are now becoming standard components of large afforestation schemes.

· The site classification developed by Professor Zhang Yugui of the Chinese Academy of Forestry and Dr Frank Beenaert (international consultant) is complex and includes land use categories, vegetation coverage, soil texture, underground water table, presence of topsoil, soil alkalisation and wind and water erosion.  The consultants were able to quantify land use patterns in four counties in southern Korqin and present the results in a table.  They also compared land cover in a small part of the area to demonstrate land use changes that showed an alarming increase in desertification, from natural elm woodland to shifting agriculture and over grazing between 1988 and 1998.

Evaluation
· The image maps produced were an impressive demonstration of the use of remote sensing to prepare maps that depict a complex site classification and to monitor changes over periods of time of about 10 years.  The desirability of transposing the raster based information to vector based information that could be used for planning at scales more suitable for operational planning was not considered.
· The map outputs have been used to plan soil restoration work, and to guide administrators.    Unfortunately, the 1:50,000 maps did not cover the project areas around Tongyu and Zhangwu, so that staff of these Branches were unable to become familiar with their use.

· Although site classes can be allocated with a degree of interpretation, the maps did not relate directly to the site classification system for afforestation that was developed by the project.  Maps of proposed planting areas showing the site classes at a scale of 1:10,000 would have been a very useful additional output of the project.

· The use of these outputs was limited to demonstrations of the capabilities of compilations from satellite imagery for broad-scale planning (image mapping) even though the potential is far greater.  A smaller scale (preferably  1:10,000) would be needed for operational level planning.  The full potential of this technology was not achieved by the project, and it would be desirable to move into an operational phase with further capabilities in mapping site classes, and hence matching species to site.  

· The project design did not consider the introduction of geographic information systems (GIS) however the mission understood that the mid term review felt that the use of geographical information systems (GIS) could be an activity of a third phase of the project.

Output 4.3  Studies to supplement data collected from revegetation/afforestation operations, including economic analyses of direct and indirect effects of shelterbelt construction
Background
Most of the activities envisaged to achieve this output overlap with others (see Outputs 3.2, 3.4 and 4.5).  

Activity 4.3.4, to “organise rapid rural appraisal to obtain knowledge of prevailing socio-economic realities in selected areas” resulted in consultancies to conduct sociological studies in six villages in 1998 and five villages in 2002.  The mid term evaluation recommended that more participatory approaches be taken and it has been suggested that a third phase of the project is needed to develop a sociological approach to promote and assist afforestation
.  The sociology consultants’ second mission was not carried out until June 2002, which was too late to make a significant impact on project activities.  

As future revegetation and afforestation needs to be carried out on land managed by local communities, participative resource management will be required.  A good understanding of local economies is necessary, especially to ensure that new techniques fit into the local economies and are directed at the points at which the farming system(s) are breaking down.

It is necessary to bear in mind that China has introduced many social changes during the latter part of the 20th century and that the associated methodologies can be employed also.  

Achievements
· Two small but useful sociological studies were carried out in 1998 and 2002.  The main findings of the studies included a mixed acceptance by farmers of the agroforestry models prepared by the project, finding them complex (possibly requiring clearer explanations) but they welcomed the revegetation and productive plantation models.  Farmers wanted practical solutions rather than hard-to-follow theoretical models.  They felt that they could not afford machines (MAP and MDP) to plant poplar cuttings, even though they were impressed by the results.  Constraints to productive plantations were identified, including the perceived risk that forest products may not be saleable due to the Forestry Bureaus’ reluctance to issue permits.  The tree species most favoured by the farmers were poplar and apricot, and also grass, shrubs (including Hippophaea and Caragana) and willow.  Changes of land use (eg, cessation of bean planting) would cause financial difficulties.  People in the Mongolian villages were more interested in arresting desertification, but this might reflect their poorer lands.

· Considerable progress had been made in plantations and fixing moving dunes in the village visited in 1998 and re-visited in 2002.  

· Project staff were trained in PRA/RRA techniques and these were applied in some areas (the limited area of demonstration plantations did not call for more than this).  

· The mission asked project staff to rate the degree of community participation in project decision making (using a modified version of Arnstein’s steps
).  At least in some places, the project has achieved a good level of participative planning with local people, which was verified during the field visit to Molimiao.  At Molimao, the villagers now provide the inputs for a conservation farming approach that are recommended by the project, and retain the outputs for their own use.  At Molimao, villagers are self-sufficient for food, but need money for schooling, etc and improved houses and transport, as well as consumer items (television, etc).  Elsewhere, project staff reached an agreement with villagers (Mongolian in this case) that they could keep 70% of the outputs from the shelterbelt demonstration.

Evaluation
· The RRA/PRA consultancies were limited by the terms of reference, and more valuable information could have been obtained with more focussed TORs.  For example, from the reports, it was necessary to deduce the salient parts of the farming system and the points at which it is breaking down (resulting in land degradation) and why.  

· The main value of the reports to the outsider is an understanding of the socio-economic status of villagers and their attitudes.  

· Project staff were very interested in the findings of the sociology consultants and agreed that better results would be obtained in the long term if there is a high level of community participation, even though this is more time consuming.

· Training in PRA/RRA techniques was given to project staff, and this was useful, eg, in demonstrating conservation farming at Molimao.  Further training of Forestry Bureau staff in participative principles and techniques will be necessary before embarking on large-scale operations (which of necessity have to include lands managed by local peoples).

· In a follow-on project independent surveys will be necessary to ascertain villagers’ attitudes, etc, but the planning and initial management of interventions on villagers’ lands will require project staff to have a good understanding of the principles of participative resource management.  

· No members of the project staff could speak Mongolian:  it will be necessary to use Mongolian speaking staff in future work of this kind wherever there is a significant number of Mongolians.

Output 4.4  Data banks further refined and developed

Background  

Storing data from experiments and trials in formats that can be readily retrieved is an important part of research.  The large amount of data generated by the project calls for computerised data banks. 

Achievements

· The data banks established in Phase I were improved and expanded during Phase II.

· Details of all experiments and trial plantings have been entered into data bases at the three branches.  These are copied and backed up at the project headquarters on an annual basis (after the annual re-measurements of the experiments and trials).  The data base was used to prepare extensive reports that were presented at the conference held in Tongliao in August 2002, and information can be readily obtained about any of the experiments and trials from the data bases in the Branches and at headquarters.  This information is useful for annual reporting, etc as well as being vital for scientific purposes.

Evaluation
· The data base was used to prepare a complex listing of trials set up in Phases I and II by the three Branches, and headquarters for the mission, which demonstrated its usefulness and the ability of the current staff to use it. 
· The data bases were effective and up to date, but the importance of this work must not be underestimated, so that continuing attention from the 3NB and the Provincial Forestry Departments is required.

· Back up on a more regular basis for some of the databases is required.  

· The mission agreed that further training in the use and development of data bases would be useful to project staff.

.

Output 4.5  Long-term investment proposal prepared

Background  

Given the scale of the problem and the importance attached to it by the Chinese Government, a larger scale afforestation effort is proposed in the 3NB’s fourth phase.  

The funds and resources allocated to the project were insufficient to prepare a full proposal; particularly as the investment institution had not been identified.  As a result of the mid term evaluation, it was decided that this output would be amended to be a justification to the Government of China, FAO and the Government of Belgium (or alternative donor) for a follow up Phase III, accompanied by a 5 to 10 page document justifying the replication and expansion of the project beyond the KSL 

In addition, 16 afforestation and revegetation models that deal with the various site classes on the KSL were identified and subjected to financial analyses to rank the alternatives.

The mission noted that the World Bank no longer invests in projects in the agriculture sector that are north of Beijing owing to the harsh climate.  (This would appear to ignore the low cost of land and the growth rates that are being achieved with the new poplar clones developed by the project.)

Achievements
· The Technical Review Document prepared for the conference held in August 2002 included a 9 page summary of two longer documents (pages 83-91).

· An explanation of the models and the results of the financial analyses are given in the 63 page document Afforestation and Revegetation Models with Financial Analyses for the Korqin Sandy Lands.
· The above document is supported by comprehensive details in Notes on a land-use Investment Proposal in Korqin Sandy Lands, which gives the costs of inputs and outputs, cash flows and input-output tables.

· A seven page proposal for an investment project based on the project’s land use models is included in the Notes (pp 13-19).   

· The documents describe four agroforestry models, four productive plantation models and eight revegetation models.  Using cost data from the project, financial analyses have been carried out on the 16 models.  These were used to rank the models and to discard those with the lowest financial returns.  Full descriptions of the parameters used for the analyses are given (discount rates, treatment of land costs, etc) and input-output tables are included in the Notes, which also include a seven-page summary for an investment project.

· The project also prepared an outline proposal for a project to use funds from the National Forest Programme Facility in the 3NB region, to assist in the acquisition and dissemination of knowledge and plan operations, etc
.   (Proposed budget $ US 750,000.) 

Evaluation
· The recommendation from the mid term review to prepare information relevant to an investment proposal, rather than an investment document, was sound.  This is because the project did not have the resources to do this in more than a preliminary way, and investment agencies all have their own systems, so that a document cannot be prepared without knowing who will fund the investment.

· The models were derived for the purpose of the analyses to compare alternatives for which they are very suitable.  (They are not designed to be applied routinely in the field since they summarise approaches that are taken and which will vary from place to place.)  They form a good basis for the development of any proposed investment project.  However the costs on which they are based is often taken from trials and demonstration plantings, rather than from routine operations. 

· It is important to realise that the financial analyses compared and ranked 16 models, and that great care is needed if they are to be used for other purposes (eg, if private investors accepted the rates of returns without realising that land costs are not included, or that the discount rate may not be suitable).

· An external review of the financial analyses would confirm the degree of confidence that can be placed on them and confirm their usefulness, eg, the internal rates of return for some of the models may be optimistic from the point of view of private investors.

· There is a strong possibility that investors from the private sector will invest in agroforestry and afforestation in the KSL.  One attraction is the low cost of land compared to other places in China:  SFA should consider the preparation of a prospectus for potential investors.

· It is unfortunate that the relevance of the project’s outputs to large-scale investment proposals was not more widely known.  This is largely because the project could not disseminate its findings until the national conference had been held which was not until after planning for 3NB’s fourth phase was advanced.  

Immediate Objective 5  Training and information dissemination for extension and management planning

Output 5.1  Training courses and in-service training planned, organized and executed

Background  
The project GCP/CPR/009/BEL has been operational since 1991 and Phase II of the project started from 1 June 1998.  Organizationally, the project is supervised by the 3NB, which has a mandate of establishing shelterbelt systems that cover most of the arid and semi-arid areas in northeastern, northern and northwestern China.  The National Project Director, appointed by the 3NB, and assisted by a visiting CTA, conducts the project in headquarters with a staff that consists of scientists and technicians, who are temporally transferred from other agencies, and workers employed by the project.  In the three Branches of the project, a director of a county forestry bureau heads each branch as a sub-project office, as part of his duties, staffed by a number of technicians from the forest farms in which the project experiments are carried out.  
The project has to act independently because it is geographically remote from the 3NB, at Yinshuan in Ningxia Province.  The project headquarters coordinates all project activities, including training and communication.  
The project offices are only in place for the duration of the project in contrast to other projects, which are implemented by a permanent government institution.  In this situation training is perhaps more critical for the success of the project.  All project staff and in some cases, other relevant persons, have been targeted to participate in training programmes.  On the other hand, households in the project areas also need training to become involved in participatory forestry.  

To ensure the successful implementation and management and sustainability of the project, the project document specified capacity building including in-service training courses, fellowship programmes, international and within country study tours.  
Achievements
· In-service training courses have been conducted each year; the courses were designed to cover a wide range of subjects including tree breeding and improvement with poplars, nursery and afforestation techniques, the methodology and utilization of site classification, agroforestry and conservation faming systems, forest economics, database management and computer skills, forestry policy and English language.  
· The annual cycle of training courses was appropriate to local needs.

· Most of project staff has attended several courses on different subjects.  Generally, their capacity in many aspects related to research and project management has been built up.  

· All of the training activities that were planned for Phase II, have been undertaken, and are summarized in the following table.  The total number of person/months expended on in-service training is 53.3 over the period of Phase II (four ears).

	Type of Training
	1998
	1999
	2000
	2001
	2002
	Total

	In-Service Training
	20.9
	16.8
	15.6
	
	
	53.3

	Fellowships
	-
	-
	-
	6
	6
	12.0 

	Local Study Tours
	5.5
	10.8
	0.8
	
	
	17.1

	International Study Tours
	3.7
	3.8
	-
	
	
	 7.5

	Conference Participation
	0.4
	0.1
	-
	
	
	 0.5

	Total no of Person/Months  
	30.5
	31.5
	16.4
	
	
	90.4


Evaluation
· The training enhanced project efficiency.

· Training increased abilities to carry out research and establish databases.

· English communication was strengthened, as were computing skills.  Technical staff learned how to make power point presentations.
· All project staff and a number of forestry staff at different levels in the area of KSL have obviously benefited by the project’s in-service training programme.
· The project outputs would be more sustainable if the technical staff responsible for the maintenance of gene bank, clonal selection and experimental layout were given more training in fundamental tree breeding and statistics.

· The modality adopted is likely to leave gaps in the knowledge that technicians have acquired, so a training needs assessment should be carried out now and implemented in order to better guarantee project sustainability.
· However, a comprehensive training needs assessment, to match the needs of individuals with the project’s activities so that they could carry out the duties assigned to them efficiently was not carried out.  A training need assessment should be carries out before the project closes.  (This applies to all categories of training.)
Output 5.2  Fellowships undertaken

Background  

As the research programmes were designed to deal with breeding new hybrids, gene conservation and afforestation techniques, which were relatively new topics, it was necessary to give fellowships to key persons.  Technical people also needed training for the proper operation and maintenance of equipment purchased from international companies or newly developed.  Fellowships at Chinese universities, particularly Beijing University, were the preferred modality.

Achievements
· Forest economics was identified as a subject for fellowship study in Phase II since it was realized that economic analysis is essential for forestry project planning.  Fellowships were given to technical persons who occupied the key posts in forestry research or project management.  Three persons undertook fellowships to study forestry economics in Beijing Forestry University for four months each.

Evaluation 

· An appropriate approach was found to train key project staff in forestry economics.  
· Fellowship programmes which were designated as 16 person months abroad in the project document were undertaken in the institutions within China to avoid “brain-drain”.  
· Further training is needed in some areas, for instance, tree breeding and experimental design, to sustain the project’s research programmes.
Output 5.3  Study tours undertaken

Background  

For long time Chinese forest managers and foresters working at the grassroots level have suffered from a lack of exposure to forestry outside China and are constrained by language barriers to learn about new technical developments, therefore, a good way to introduce conceptual changes is through international study tours.

The project areas are less economically developed and poor in forest resources, so it was up to the project to provide project staff with opportunities to exchange ideas and collect genetic material from other regions of China through in-country study tours.

Achievements
· 22 senior and middle level project stuff undertook international study tours during Phase II to Australia, Canada and the United States, each tour took two weeks and covered different subjects or disciplines including agroforestry, forestation techniques, farming systems, rehabilitation and project management.  
· Visits were made to other projects in China with similar objectives, eg, the Australian-Sino grassland project, at Ulanhot (Inner Mongolia) and the GTZ funded project.  Other relevant institutions were also visited, including the Chichihaer Shelterbelt Project (Heilanjiang) and the Harbin Research Institute of Forest Machinery.
· Three key persons attended the International Poplar Conference held in Portland, USA in September 2000.  

· Most of the in-country study tours were taken in combination with activities to collect genetic resources and germ plasm of species suitable to the project areas, for example, Populus simonii and elms.

Evaluation
· The vision of all participants was broadened by the international study tours and many of the project’s innovations and achievements resulted.  (Eg, conservation farming at Molimao).
· Ability to do research and to manage projects and forestry farms was enhanced by the experiences gained overseas.
· The inclusion of senior staff of forestry bureaus meant that more junior participants did not have to persuade them to adopt new concepts.

· Conceptual changes have taken place in the minds of project managers; those of Tongyu Branch in Jilin Province are good examples.

· Important links were established with other organizations, both in-country and internationally.  (This is particularly needed for research institutions.)
· However, more study tours should have been arranged within the country to other research institutions and to other international projects.
Output 5.4  Information on project activities and research results widely disseminated

Background  

A great number of research results have been achieved and much new afforestation technology has been developed.  These achievements would be useless if they were not taken into forestry practice.  
The significance of the project and its achievements cannot be understood if information on project activities is not widely disseminated.  
People in the project areas have few contacts due to their geographic and economic situation, and they often believe only what they have seen.  
The project document called for an international conference, but the MTE recommended that the target audience should be mainly national beneficiaries and people from a few selected international collaborating institutions.

Achievements 

· During phase II, 11 persons attended international conferences, that were held within China, on different themes including forest genetics (IUFRO), Partnership Building and Mobilization of Resource (UNCCD) and the ASEM Conference at which the three delegates from the project gave an oral presentation on the project’s activities.

· The national conference, held in Tongliao from 22 to 25 August 2002, was about afforestation and forest research in the Three North Region, using the project as a case study.  At the conference which was well prepared and presented, the National Project Director and several key technical staff presented results obtained from the project in terms of revegetation techniques, agroforestry models, shelterbelt design, poplar breeding and gene conservation, site classification and land uses in the KSL.  Over 100 participants attended, including representatives from FAO headquarters, the Belgian Government, a range of Chinese Government agencies, research organizations and private companies.  The FAO officer, the First Secretary of the Belgian Embassy in Beijing, and officials of the SFA, 3NB and local governments all stressed the significant achievements of the project.

· Visiting policy-makers and other interested people were frequently taken to see the trials, demonstration plantings and afforestation techniques developed by the project.  
· 24 papers and technical reports were formally published in a range of scientific journals and numerous consultant’s and working reports were generated by the project

· Publications including books, monographs, scientific papers and technical reports and easy-to-read booklets and video materials derived from the project’s results have been published and disseminated.  For instance, Poplars in Northern China, Genetic Resources of Elms in China, and Populus simonii in North China Afforestation models, Site classification for the KSL.  

· The publications produced by the project are of a high quality, and included an excellent 96-page technical review of project activities (Technical Project Review Document).
· 13 extension leaflets were prepared, in Chinese, about techniques developed by the project.
· Information about the project is available on the FAO web site:
      http://www.fao.org/forestry/FOR/FORM/FOGENRES/   

· A video was made about the project and an American television item featured the project.
Evaluation

· The national conference was successful and project results were disseminated through presentations given to participants and excursions.
· Publications on the genetic resources and hybrid breeding of Populus simonii and elms were about subjects not previously available for reference.

· The project has made great impacts on forestry and environmental improvement in the 3N Region in China through training activities and information dissemination.

· A monograph on the genetic resources and breeding of Populus simonii has been proposed (this was not foreseen in the project design, however).

· The project would be much more well known, nationally and even internationally, if more workshops or conferences had been organized during each phase of the project to attract attention from other national environmental programmes or from other countries with the same interests in afforestation in arid and semi-arid zones.  Although the project is well known at county levels, its achievements are not so well known at national levels, perhaps because information at the national conference has not yet had time to be widely appreciated.
· More training activities should have been organized for householders and project staff within the project area to develop skills in participatory forestry and “to do forestry with the people”.
Immediate Objective 6  Overall institutional support and strengthening to improve capacity for data collection, analysis, planning and in the preparation of long-term strategies and programmes.

The project document lists this as an objective but does not give any outputs or activities.

Background  

The project was designed to work closely with 12 institutions through the branches and project headquarters.  The counterpart agency is the Three North Bureau, which is a part of the State Forestry Administration.  The project was not designed to strengthen these two organizations, except through the local level institutions and incidentally by providing experience and training to staff of the 3NB.

Achievements

All the local level institutions felt that they had gained from the project, not only in terms of capabilities, but also in confidence.  The Beijing Forestry University also gained strength as a result of the project through the many national consultants that worked with the project.

Evaluation   

· Institutional strengthening has been achieved through the individuals who took part in the project directly as project staff in headquarters or branches, or otherwise involved in project activities.  Their parent organizations have benefited in forestry research and project management capabilities by the improved abilities of these individuals.   This was particularly the case with the Beijing Forestry University through the consultancies that were arranged, however in the case of the Chinese Academy of Forestry, retirees were engaged as consultants and the benefits to their institution were not so great.

· Strong institutional links have been developed, nationally and internationally, through research and training activities, consultations and meetings.  The project has carried out a range of research and training programmes in very close cooperation with the Chinese Academy of Forestry, Beijing Forestry University, the University of Inner Mongolia, and a number of research organizations at prefecture level.  
· International links were also established through international consultancies and study tours.  These were with the donor country as well as others, Canada and Israel.  Ways of maintaining these valuable links after the termination of the project should be carefully considered
· The mission considered that the maintenance and strengthening of these links after the project ends, is very important.  A first step may be to issue a short newsletter on a bi-annual basis that could be sent by e-mail.  This would give up dates on the project and on combating desertification in the KSL.  “Twinning agreements” should also be considered, perhaps through an exchange of letters or formal agreements.
Unplanned outputs 

A successful project in the style of GCP/CPR/009/BEL can be expected to produce outputs and impacts which were not foreseen when the project was being designed.  Outputs that were not envisaged in the project document include the following.

· The accreditation of technologies developed by the project.  This is an essential process in China without which project achievements cannot be disseminated to other agencies, and one that should have been foreseen in the project document.

· The demonstration of conservation farming and agroforestry at Molimao.  This successful and appropriate activity resulted from the study tours to the USA and Canada and to Australia, and reflects the initiative of project staff as well as the success of the study tours.  

· Initial work on the use of containers for nursery stock.  Containerised stock can be expected to make a big contribution to afforestation in harsh conditions, and the project made a start when a few suitable containers were supplied.  However, further work was not possible when more containers could not be obtained.  It was found that although there are manufacturers capable of making suitable containers in China (eg, in Hong Kong) the process would require a production run of about 10,000 containers, while the experiments and trial would call for a much smaller amount (about 10,000).

· Capacity building at Beijing Forestry University and other institutions.  The dean of the Beijing Forestry University (professor Yin Weilun) particularly mentioned to the mission that his institution had been strengthened as a result of the project.  Other similar organizations also benefited eg, Bai Cheng University and the Sand Fixation and Afforestation Research Institute.

· Popularisation of the “dune-backed greenhouse”.  The dune-backed greenhouse differs from the traditional greenhouse in that the brick wall, which forms the back of the traditional greenhouse is not built and a sand dune is used instead.  The dune acts as a “heat sink” and there is more space inside the greenhouse that costs much less to build (7,000 yuan as against about 30,000 yuan).  Fortunately the dunes in the project area have an orientation that allows the greenhouse to face in southeasterly direction, which is the preferred alignment.  The greenhouses can make valuable useful contributions to local economies, particularly when it is remembered that the need of the local communities is for profitable cash crops.

· Assistance in developing a TCP project to deal with infestations of longhorn beetles in poplars.

· Visits to the project by officials from Mongolia and others.

C.  Government Support

The quality of government support at the local level was excellent, and there was also a high degree of participation at this level.  The extent and effectiveness of support from the Three North Bureau itself was less obvious as there was a limitation to overcome due to the remoteness of the project from the 3NB headquarters in Inguina Province, and which was not foreseen in the project design.  

However the 3NB did provide key project staff that were very competent, while three officials attended the national conference, and the Bureau was well represented at the wrap up meeting and at the annual coordinating committee meetings.  

At the time of the final evaluation (after the national conference) there was strong support for the project and commitment to put the project’s findings to good use, was affirmed by representatives of the different levels of government, including the State Forestry Administration.    

D.  Project Management

During the first part of Phase II, the project seemed to make slow progress, but round about the time of the mid term evaluation, overall performance lifted, and was further raised by the national conference which was judged to be a success.  Project management at the local level was found to be effective and efficient, and was rated by the mission as excellent.

Staff turn over in a project of this duration is inevitable, and it was fortunate that there was only one National Project Director for the whole of Phase II who had also been involved in Phase I from the beginning (Mr Zhang Weidong), that the visiting CTA (Mr Marten Gillis) was available for most of the phase and, when he was no longer available, Mr Eddy De Laethauwer (who was familiar with the project) was quickly able to replace him.
In the early stages of Phase II, there was considerable turn over of other project staff, which was halted after less-motivated staff from distant regions (Beijing, for instance) were replaced, as vacancies arose, by people from the project area or nearby.

FAO inputs were timely, and project execution was judged to be good, particularly after the financial reporting system FINSYS was replaced by ORACLE mid way through Phase II.

No problems were reported regarding the availability of funds from the Belgian Government.  The mission felt that better communication between the donor and the project would have been beneficial.  The mission noted that there was no provision for tri-partite reviews that included representatives of the donor, and that the donor appeared to have to rely on formal reports from FAO for information about project progress:  there was no easy way for the donor to influence the progress of the project.  

The project relied on short visits from international consultants and hiring national consultants where possible.  This resulted in the counterparts taking responsibility and helps with sustainability after the project closure.

Day to day management of the project was devolved to the NPD, so that his responsibilities were clear.  He was also able to use his initiative (eg in introducing technologies learned on international study tours).

E.  Technical and Operational Support and Backstopping

FAO headquarters (FORM) took an obvious interest in the project, which received regular technical backstopping visits of about two weeks each, on five occasions by P. Sigaud of FORM.  J. Carle, the leader of the mid term evaluation mission, is now also a staff member of FORM.  This interest contributed greatly to the success of the project (notably the conservation of P. simonii and the availability of improved poplar clones).  

Staff of RAP carried out operational backstopping until this function was devolved to the FAO office in Beijing (the project was visited by M. Malagnoux).  Very good administrative support and effective cooperation with government and other agencies was received from the FAO post in Beijing, which was also in regular (usually informal) contact with the Belgian Embassy.  As noted elsewhere there was no provision for annual tri-partite reviews that involved the Belgian government, but there was regular reporting of project activities to the donor (including informal reporting by the CTAs).

The only “tri-partite” review meeting was held on 13 October 2000, after the mid term evaluation.  Representatives of SFA, 3NB, FAO and the project attended.  This confirmed the major recommendations of the review, particularly as regards the preparation of an investment proposal, and a proposal for a Phase III.  It also provided guidance on priorities for the remainder of Phase II.

The project succeeded in attracting representatives from all the major stakeholder organizations to the national conference and thereby informed them about the project’s technical achievements.

VI.
Assessment of Results and Effectiveness

A.  Effects and Impact 

Provided that reasonable actions can be taken by 3NB and SFA, the project will contribute to the project’s development objective, which is in-line with government policies, and increase the amount of forest products and services while protecting the environment.

The institutions that were directly involved in the project as planned, were strengthened as a result of the project (eg, the Tongliao Forest Research Institute through its involvement at the Naiman Branch), as were several others.  Moreover, staff of the Forest Farms and Forest Research Institutions gained in confidence as well as having new skills.  The project therefore succeeded in helping the major beneficiaries that were specified in the project document.  Generally, there was a good uptake of technical innovations, which could have been rather greater if additional training were available.

The project has reached the point where many innovations could be implemented in large-scale operations.  Pilot activities are beginning to prove useful and replication can be expected to be successful.

The effects at the local level were very significant, as were the impacts.  An example is the keen demand for improved poplar clones, both from farmers and other organizations.  The PRA/RRA study, though limited, showed that the project had an effective demonstration value.  The project was not designed to make a great impact on farmers and herdsmen, but this was achieved in a couple of demonstration areas and considerable positive impacts can be expected if the Forestry Bureaus continue the work started by the project (especially if participative planning of natural resource management is followed up).

The mission did not encounter evidence of project achievements being incorporated into national programmes nor were budgetary provisions noticed which would ensure continuation of the project’s work.  Therefore, it was not apparent that there were great impacts at the national level.  It should be noted however that a commitment to investigate these aspects was given by the State Forest Administration at the wrap up meeting and that the major milestone that would stimulate this (the national conference) occurred only about four weeks before the mission arrived in Beijing.

As noted elsewhere, if some additional funds had been available, the impact on the staff of the participating institutions (major beneficiaries) could have been greater, and some activities could have been extended thereby increasing their impacts.

B.  Sustainability and Environmental Impact of Results 

The mission considered the sustainability of the project at some length.  At the national level, there did not seem to be a commitment to incorporating all the project’s achievements into the new 4th Phase of the 3NBSB programme at this stage.  This may be still awaiting formal decisions and budgetary provisions from the national organizations, and may be due to the fact that the national conference had been held only in August 2002.  However there was widespread enthusiasm for the project and expressions of support from officials, particularly at the county level.

Although the project was not designed to have far reaching environmental impacts, the potential impact of the project’s work on the environment is very considerable as measures introduced by the project to combat desertification are implemented on a broader scale.

C.  Gender Equity in Project Implementation and Results

Gender equity is less relevant in projects which essentially set out to strengthen institutions, since the staff involved are determined by the counterpart agencies:  if these agencies are male dominated, then the direct beneficiaries (project technical staff) will be predominantly male.  Phase II of the project was no exception.  However, women filled all the administrative positions at the project level, except the senior posts.  The project’s contribution to gender equity was therefore better than could be expected.  

Of more concern, perhaps is the lack of Mongolian-speakers among the project staff.  (The mission understood that all the project staff were Han Chinese, even though the number of Mongolians is about 40% of the local population in the Tongliao area.)  In future, as more participation with local communities is called for, Mongolian-speakers should be deliberately targeted when recruiting project staff. 

D.  Cost effectiveness

Effectiveness in achieving the project’s objectives

The funds available to the project enabled the immediate objectives to be met, but in all cases more might have been achieved had additional resources been available.

The conservation of poplars and initiation of a poplar breeding programme (I/0 1) is an achievement which is worth many millions of dollars.  In this case the major limitation to effectiveness is the length of time required to carry out a tree-breeding programme, which is far longer than the time span of a project such as Phase II.  The introduction and selection of conifers (I/O 2) reached the stage that might have been expected (the project document did not identify milestones against which the achievements might be evaluated and there are obvious activities that could be carried out to build on the project’s outputs).  New techniques were developed as required to meet I/O 3 and the studies proposed to meet I/O 4 were carried out and again, some of these might have been extended.  Training was effective (I/O 5), but as noted elsewhere, more intensive training would have increased the benefit to trainees.  The dissemination of information (also I/O 5) was effective, considering that many project activities had to be completed before technical accreditation could be sought.  There was unanimous agreement that the project had improved the capacities of the target institutions, but the techniques developed by the project are still to be incorporated into large-scale afforestation and revegetation operations, which would take more time than was available.

Effectiveness of the use of national funds and the adequacy of inputs from local units   

The government counterpart funds for 1998-2002, totally allocated and used is Yuan 9.6353 million, the contribution of human resources was 3,556.6 person/months.

Yuan 2.1348 million, which accounted for about a quarter of total amount, was spent on project staff and supporting services, nearly Yuan 7.0 million was spent on equipment and research activities.  Funds made available to the project branches were sufficient to make an impact at this level.

E.  Major Factors Affecting the Project Results 

There are many factors that positively affected the project results.  These included the relevance of the project to the problem of afforesting and revegetating the KSL, and the involvement of many organizations at the local level.  Generally, the way the project introduced technical changes was effective (use of international consultants for repeated short visits and involvement of national consultants where possible, often together with the international consultants).  Training emphasised in-country visits, with only two study tours to other countries to see afforestation and conservation farming techniques.  However both of these brought about changes in concepts that could be transferred to activities in demonstrations, perhaps because senior officials also participated.

The major issue that might adversely affect the project’s results is the apparent lack of a mechanism by the SFA and 3NB to adopt the project’s achievements.  However it is expected that this need will be examined in the near future. 

Other adverse factors included the project design, which did not seem to have a precise vision of the kind of support that a follow-on project could be giving to large-scale afforestation and re-vegetation operations, and was marked by the absence of a clear logical connection between objectives, outputs, activities and the project budget.  

A better phasing of project activities would probably have helped the attainment of results – too much was happening in the final six months of the project.  The severe winters make most activities impossible, and greater attention to phasing was therefore required.

The need to technically accredit the techniques developed by the project was not foreseen in the project document, and this delayed the transfer of technology to routine operations.

VII.
Conclusions and Recommendations

A.  Conclusions 

The project was appropriate to the government’s needs and matches national policies both as they were when the project was designed and as they are today.  The major beneficiaries of the project (the targeted institutions and people who work in them) clearly benefited from the project.

Funds provided by the Belgian and Chinese Governments were expended wisely, and execution by FAO and the Three North Bureau was effective.  

The overall administration and management of the project was generally good to excellent.  However the project design lacked logical development and a mechanism to ensure the sustainability of the project, perhaps as a result, the mission saw no tangible evidence of steps taken to ensure the sustainability of the project.  At the local level, the project was organised in an effective way, and a large number of institutions participated (including making funds available) this contributed to the success of the project, particularly as their responsibilities were clear.

The prolonged drought made it difficult to carry out some of the project’s activities, but on the other hand, it helped to confirm the drought and frost tolerance of some trees and other plants being tested.

The impact at the local level (League, County and Forest Farm) is considerable, but so far the impact is less noticeable at the national (3NB) level, apparently because the accreditation process has only recently been completed and because the national conference could not he held earlier.

The project delivered its expected outputs, and in some cases exceeded them.  Generally, the outputs are ready to be adopted on larger scale.  The immediate objectives and were met, as follows.

Poplar breeding and conservation

The project’s achievements are considerable and very valuable, both in terms of conservation of P. simonii and the production of clonal material.

It will be necessary to continue, and maintain the impetus of, this programme.

Introduction and improvement of conifers and suitable broadleaf species

Advances were made in introducing new conifer species and provenances; materials from broadleaf species were obtained and testing and trials were begun.

This programme should be reviewed to determine future directions.

Development of new afforestation and revegetation techniques, including mechanisation

Various techniques were introduced and tested for revegetating barren lands; many nursery and establishment techniques were evaluated in a scientific way; pilot plantations were established; three major machines were developed (Map, MDP and seedling root pruner).

The use of containers should be tested further; nursery and planting techniques warrant ongoing investigation; further modifications will be identified when the MAP and MDP are used in large-scale operations.

Data collection and analysis   

Scientific and climatic data continued to be collected; several useful studies were produced on site classification mapping, financial analyses of afforestation and revegetation alternatives and socio-economics.

The site classification would have been more effective if it had derived a mapping system that allowed matching species to site at an operational scale (about 1:10,000).  The socio economic study introduced the principles of participatory management to the project, but could also have identified the points at which the farming system is breaking down and interventions that could be made to minimise the resulting land degradation.

Training and information dissemination
Training courses, fellowships and study tours were successfully carried out; many research results were published, including 24 articles in scientific journals.  

Trainees generally agreed that the training was beneficial to them, but training should have been more intensive in some cases, which would help project sustainability.  Dissemination will need to be an activity for some time to come.

Institution strengthening

All target institutions reported that their capabilities had increased as result of the project.

Other achievements  

A conservation farming/agroforestry demonstration was established at Molimiao; the dune-backed greenhouse was demonstrated and visited by many people; the technologies developed by the project were accredited by SFA.

The project was somewhat under funded, and a rather larger budget would have enhanced the outputs and helped to ensure sustainability.  The sum of $ US 108,949 remains in the project budget because expenditure was kept within budget (this is the amount of the “inflation factor” which is to allow for increases in costs that cannot be forecast accurately); the mission made recommendations on how this could be allocated.

The mission identified work that should be done before the end of the project (which is included in work plans) and ongoing work that is needed to maintain and develop the project’s achievements.  The mission found that a follow on project is justified, to help plan and coordinate afforestation and re-vegetation operations; to make further improvements to planting stock; to provide mechanical engineering support; to continually improve afforestation and re-vegetation techniques and to assist with information dissemination and implementing training programmes.  This could take the form of support to a Dissemination Centre based at Tongliao (with a donor contribution of about $ US 750,000) or a project to provide support to a large-scale afforestation and revegetation project in the KSL (in which case a donor budget of about $ US 2 million would be required).  

B.  Recommendations

1.  Administrative

Administration of the project and its achievements

(The following 11 recommendations were presented at the wrap up meeting held at the State Forestry Administration Building, Beijing, starting at 10 am on Tuesday 9 October 2002.)
1. That all the major organizations involved in the project endorse the many techniques that the project has produced and help them to be replicated in larger scale projects.

2. That SFA/3NB recognise the vital importance of, and continue the poplar breeding and introduction work of the project (remembering that tree breeding and tree species introduction programmes are long term activities).
3. That SFA/3NB introduce the new materials and techniques developed by the project into routine operations.
4. That SFA/3NB establish an extension and information dissemination centre in Tongliao.
5. That SFA/3NB ensure that funds and other resources are available for the poplar breeding programme and conifer improvement programme to continue to 2005 and beyond.

6. That SFA/3NB enhance the project’s outputs for planning and conifer planting, using international assistance as appropriate, using the project’s remaining funds.

7. That the 4wd vehicle at Naiman be replaced by SFA as a matter of priority.  This can be done by re-assigning one of the vehicles presently at the project headquarters
.  

8. That the poplar breeding work be institutionalised (eg to the Tongliao Forest Research Institute supported by the Chinese Academy of Forestry).

9. That 3NB ensure that the databases established by the project are maintained.

10. That 75% of the $ US 108,949 in the project budget that has not been committed, be used to enhance the project outputs.
11. That the NTE date of project GCP/CPR/009/BEL Phase II be extended to 30 June 2003, to compensate for the late start and permit another winter/spring during which additional data could be gathered and analysed.

_______________________oooo0000oooo________________________

12. The Chairman of the wrap up meeting, Mr Su Ming suggested that a workshop and technical conference would be organised to study the project’s achievements.  It is recommended that FAO offer to participate in this workshop. 

13. That FAO note that there is a need to follow-up many of the project’s achievements, and continue to identify funding opportunities for this purpose, including the National Forestry Programme.  
2.  Technical

Poplar conservation and breeding

1. Since crossbreeding, clonal selection and propagation of trees require a long time to complete, (spanning several decades in most cases) it is recommended that SFA/3NB make arrangements for facilities, research personnel and funds to be available so as to ensure that these activities can continue long after the project closes.

2. That SFA/3NB ensure the in-situ protection of the surviving trees of Populus simonii in Northern and Central China.  This may require legislation and contractual agreements with local Forestry Bureaus and local people.

3. That SFA/3NB continuing testing clones of hybrid poplars at the three branches of the project and in other locations, including the new hybrids between P. simonii and P. deltoides, and P. nigra.

4. That SFA/3NB continuing to monitor and maintain the ex-situ conservation banks (the “S” and “T” banks at Naiman) and add new accessions from the breeding programme.  It is also recommended that the duplication of the “T” bank be completed.

5. In assessing the products of poplar breeding, it is recommended that SFA/3NB take into account the effects of low juvenile-mature growth correlation and noticeable genotype-environment interactions among at least a proportion of clones, by not making final selections until a late age and by replicating trials over several sites.

6. That SFA/3NB include wood quality and rooting ability in the criteria used for selecting superior clones.

7. That SFA/3NB reinstate the crossing (poplar breeding) programme and continue at least to fill in the gaps and to balance the geographic representation of crosses (eg, most Populus simonii crosses so far have been only with females from North East China).

8. That SFA/3NB make a systematic collection of pedigree information for all crosses so that their genetic history is recorded and available to Chinese forestry and research organizations.

9. In order to rank clones objectively, and to enable the breeding value of parents to be determined, it is recommended that SFA/3NB introduce a more comprehensive method of ranking clones based on independent culling levels for cold, drought and disease resistance and a form of selection index for growth and other traits.  

Conifer elimination and provenance programme

1. Since the improvement of conifers suitable for use in the KSL is a difficult problem, it is recommended that SFA/3NB convene a meeting of eminent and qualified forest scientists to consider how the improvement programme should proceed.  (The participants at the meeting or workshop should not be too many in number and might include several experts from other countries; assistance from FAO could be sought.)

2. That SFA/3NB provide resources to continue to maintain, monitor and periodically measure conifer elimination and provenance trials for at least the next 10 years to achieve reliable results.

Broadleaf elimination and provenance programme

1. That SFA/3NB take steps to ensure the in-situ protection of the surviving ancient elm trees (Ulmus sp) in Northern and Central China.  This may require legislation and contractual agreements with local forestry bureaus and local people.

2. That SFA/3NB provide resources to continue broadleaf species elimination trials for several more years, depending on results of the programme, so that reliable results can be obtained, and that the elimination trials are followed by provenance trials of the best species from the elimination trials.  Provenance trials would then take at least 10 years to produce reliable results.

Machinery for use in afforestation and nurseries

1. That SFA/3NB use the Mechanical Auger Planter and the Medium Depth Planter in future afforestation programmes, noting that the MDP may require a more powerful tractor than the DFH-802, and that on-going modifications to both machines will be desirable as more experience is gained.

2. Noting that pines are planted by machine in sandy soils in other places, it is recommended that SFA/3NB re-examine the need for a machine to plant pine seedlings in the KSL.

Site classification, mapping and matching species to site

1. That SFA/3NB apply the site classification system developed by the project in planning afforestation and re-vegetation work in the KSL.

2. That SFA/3NB note the feasibility of using remote sensing and image mapping to produce large-scale image maps (1:200,000 and 1:50,000) and to monitor changes in desertification over time.  

3. That SFA/3NB examine ways of producing maps of site classes at operational scales (1:10,000, approximately) for more detailed planning of afforestation and re-vegetation operations.

4. That SFA/3NB investigate the use of geographical information systems (GIS) with a view to introducing them into operational planning in the KSL in the near future, using the site classification system derived by the project.  This will facilitate matching species to site in large-scale operations.

Financial analyses and investment

1. That SFA/3NB recognise that the financial analyses of 16 afforestation and re-vegetation models are excellent for ranking alternatives using financial criteria, but that they may not be suitable for other purposes (eg, decisions by individual investors in some circumstances).

2. That SFA/3NB, together with the China Investment Association or similar organization draw up a set of guidelines designed to help investors make sound investment decisions.

3. To assist in decision-making and planning future afforestation operations in the KSL, it is recommended that SFA/3NB carry out a financial analysis to compare returns expected by using improved planting stock and technologies developed by the project with those achieved by using traditional technologies.  Such analyses would also confirm the project’s successes.

4. In order to confirm its reliability and increase its status, it is recommended that SFA/3NB arrange for the project’s publication Afforestation and Revegetation Models with Financial Analysis for the Korqin Sandy Lands and its supporting Notes to be reviewed by a qualified, independent economist.  (FAO might be able to assist in this regard.)

Working with people

1. Since future afforestation and re-vegetation operations in the KSL will be carried out on lands managed by villagers, it is recommended that SFA/3NB plan and carry out social surveys to assess the needs and attitudes of villagers, as a preliminary to working with people to arrest desertification.  These surveys should be carried out independently of the Forest Bureaus.

2. Recognising that the organization has widespread experience in dealing with people and forests, it is recommended that FAO assist in the design of these social surveys.

3. That SFA/3NB ensure that Forest Bureau staff who are involved in planning afforestation and re-vegetation operations on land controlled by villagers are trained in PRA (participative rural appraisal) methods so that they are competent to devise and use methods of working with peopled successfully.

Training

1. That SFA/3NB conduct a training needs assessment of current project staff to ensure that all further training that is needed to carry out the work started by the project and to improve its effectiveness is identified, arranged, carried out and evaluated.

General technical matters

1. That SFA/3NB improve experimental design and layout in both nursery and field tests and trials, introduce better labelling in nursery and field and apply more rigorous data analyses for all tests and trials.  This is particularly necessary, in handling large data sets (e.g., the hundreds of thousands of observations starting to come from the crossbreeding and cloning program of poplars) and to statistically analyse unbalanced datasets caused by unequal family sizes and gaps in intended trial designs as a result of non-random losses due to cold and drought, and sometimes damage by livestock (e.g., by using best linear unbiased prediction [BLUP]).  This will require updated computer hardware, new software, up-to-date reference books, and training.

2. It is recommended to SFA/3NB that certain trials, even though marked "completed" or "cancelled", may contain valuable genetic resources for future use, and/or may produce different results at rotation age, and should not be cut down, without a review of what can still be learned or obtained from the maturing trees contained therein.  Trials that are considered to have some value could be labelled “inactive”.

3. Noting that the need is urgent for those new hybrid clones that have already been passed on to other organizations, it is recommended that FAO immediately resolve the issues of plant breeders’ rights and intellectual property rights for all clonal varieties that have been newly developed by the project.

4. That SFA/3NB further investigate the use of containers in the nursery for raising seedlings and propagules, particularly types of container that can be manufactured in China.  Additional trials of the medium used in the containers are also recommended, including the use of sulphur and boron for pines destined for saline and alkaline sites.

5. Since it is difficult for authors, interpreters and translators who do not have a good technical background to translate technical phrases accurately, it is recommended that SFA/3NB prepare a Chinese – English – Chinese list of words used in afforestation and re-vegetation.  This could be usefully expanded later to include other forestry terms.

Dissemination of results and communications

1. That the dissemination centre recommended to be established by the SFA/3NB be responsible for collecting and storing documents (such as reports from other projects), disseminating results of research and information, training, coordination of activities to support afforestation and extension operations, extension of anti-desertification techniques to farmers and others.

2. The project established good working relationships and contacts with some important foreign institutions, which should be maintained, it is therefore recommended that SFA/3NB establish a way of keeping in touch with these institutions.  A bi-annual newsletter sent by electronic mail might be usefully considered.

3. That SFA/3NB ensure that the following are available to those responsible for carrying out the project’s work:

· Experimental Design and Analysis for Tree Improvement (ER Williams, AC Matheson, CE Harwood, Second Edition, 224 pp, April 2002, CSIRO Publishing, Australia;  www.publish.csiro.au)

· software packages for designing trials (CycDesigN), collection and pre-processing of data (DataPlus 2) and the analysis of results (by both SAS and GenStat)

· Reports or textbooks on shelterbelt design.

· Relevant documents from other projects, such as the Sino German Project and the former UNDP/FAO project CPR/88/041 High Yield Poplar Plantations in the warm temperate and cold semi-arid areas of East China. 

4. That SFA/3NB continue producing publications based on work started by the project, including:

a. gene conservation and utilization of P. simonii (monograph);

b. hybrid clones and their performance;

c. afforestation techniques;

d. species selection and provenance trials with Pinus sylvestris var mongolica and other introduced pines and shrubs;

e. strategies for rehabilitating the KSL and their impacts on arid and semi-arid areas in China.

VIII.
Lessons Learned

Combating desertification

Combating desertification in the KSL requires programmes that include participative management (involving forestry bureaus and local people) so that appropriate techniques can be introduced such as conservation farming.  (Planning with people rather than planning for people – planning by people is even better.). 

In halting desertification in the KSL, a range of techniques is necessary:  re-vegetation with shrubs and grasses, agroforestry, afforestation, conservation farming, etc, as the project has shown.

Tree breeding

Tree breeding research is a lengthy process, even with species that are relatively easy to propagate, like poplars.  It is necessary to consider this when setting up a project that aims to introduce improved planting stock for afforestation and re-vegetation, and to find a way of ensuring that the research is carried out by a suitable institution (such as the Tongliao Forest Research Institute, with support from CAF in the case of poplars produced by the project).

Continuous attention has to be paid to the need for careful labelling of progeny, both in the nursery and in field situations.

Breeding and clonal development of trees should start as soon as possible, but will require projects of long duration.  (In the case of this project, this should have been started in Phase I, with propagation and testing in Phase II.)

Experimental design should receive early attention from the beginning of a project, with training being provided to ensure that there are sufficient skills to design appropriate experiments and trials.  

Project design and administration

Project administration should ensure that outputs and follow-on of a project are included in national programmes and properly funded from these programmes.  Project design should also provide mechanisms for the project activities to be incorporated into government programmes, in order that the skills developed by the project are sustained, and impacts and effects are not lost.

Project design should avoid squeezing too many activities into the final months, thereby putting extra pressure on project staff, precluding activities to ensure sustainability, and giving insufficient time to close the project in an orderly way.

One of the difficulties that was identified in the review was that the project’s activities and achievements were not sufficiently well known, at least until the national conference in August.  Project design should allow for information to be disseminated effectively to the various stakeholders concerned with the project.

Where large computerised databases are being set up, it is necessary to have a system in place for backing up data in more than one location, and for project management to ensure that backing up is done sufficiently often.  

The project would have been more focused if it had worked with only one set of provincial organizations rather than three.  On the other hand fewer institutions would have been able to improve their capacities. 

In the case of trust-funded projects, tri-partite reviews involving representatives of the donor government should be included in the project design so that the donor government has an opportunity to influence and help plan the activities and progress of the project.

Training

A training needs analysis should be carried out at the beginning of a project.  A thorough analysis of staff members’ needs, matched with the project’s requirements will produce a better training programme and so help to guarantee project sustainability.  A training needs assessment would identify the subjects and different forms of training that are best suited to individual requirements (such as on-the-job, fellowships, in-service training courses, distance learning and study tours). 
Training in general skills:  English language, use of computers and public speaking (to present research results, etc) is worthwhile and produces better results. 

�   Yield curves would permit easy comparisons of growth rates of improved clones with earlier clones and with the growth of poplars in other parts of China and abroad.


�   The poplar work at Naiman is conservatively estimated to be worth tens of millions of Yuan, and the provision of a vehicle costing about Y 250,000 is an insignificant fraction of this value.


�   Source: Forestry in China (an official booklet issued by the State Forestry Administration, Beijing, 2002)


�   The Government of Belgium asked FAO to supply two members, instead of nominating a representative.


�   Work at a fourth branch, at Linghai (coastal Liaoning) was not continued in Phase II.


�   The institutional framework is clearly shown in diagrams in the project document. 


�   The project budget was 50% less than originally planned.


�   Zhang Yugui and Beeranaert F Compilation of Interpretation of Landsat TM Imagery for Land-use and Site Classification Mapping in the Korqin Sandy Lands, NE China Project GCP/ CPR/009/BEL, June 2002.


�   P Sigaud, Technical Backstopping Report, August 2002.


�   Arnstein’s steps or rungs which were published in the Journal of American Institute of Planners, in 1969 under the title of A ladder of citizen participation.


�   Project Progress Report Nov ember 2001 - April 2002, Annex 2.


�   For instance the Asian Development Bank proposal with some funds from the Global Environment Fund, with a total proposed budget $ US 1480 million, barely mentions the work of the project.


�   The poplar work at Naiman is conservatively estimated to be worth tens of millions of Yuan, and the provision of a vehicle costing about Y 250,000 is an insignificant fraction of this value.
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