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EXECUTIVE SUMMARY

In the late 1970's, the Government of Swaziland (GOS) asked the U.S. Agency 

for International Development (US AID) to provide assistance in the design and 

implementation of an economic development plan for their nation. The focus of the 

request was for assistance to help increase the economic well-being of the primarily 

subsistence cultivators living on Swazi Nation Land (SNL).

Penn State University and Tennessee State University, as prime contractor and 

primary subcontractor, respectively, were selected to design the project in May 1981 

following a competitive bidding process. Representatives of the Swaziland Ministry of 

Agriculture and Cooperatives (MOAC), US AID and the contractor were, at all times, 

fully involved in the joint design of the project under the collaborative mode approach. 

The successful design of the project resulted in Penn State (with subcontractor 

Tennessee State) signing the Swaziland Cropping Systems Research and Extension 

Training (SCSRET) contract in April of 1982. The ten-year contract, including 

subsequent amendments, expired in August of 1991. The budget for the life-of-the- 

project was $11,145,338.

The project design focused on increasing the economic viability of farming on 

SNL land by developing a program to improve and expand the capacity of the MOAC 

to provide relevant and effective research and extension programs to meet the needs 

of the SNL farmers. The elements of the project plan included an emphasis on three 

categories of inputs: a) academic degree programs and short-term training for Swazi 

participants; b) long and short-term technical assistance to assist in the project's 

implementation; and c) equipment needed to support project activities.
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The activity assigned highest priority throughout the life of the project was 

providing educational opportunities to the Swazis who would serve the MOAC as core 

staff members in the future. Over the life of the project, 28 Swazis received academic 

degrees, including 22 Master's degrees and six BSc degrees. The Swazi participants 

enrolled in academic programs under the auspices of the project achieved a 

phenomenal 90 percent "completion to degree" rate.

Thirty-eight Swazis received 76 person months of short-term technical training. 

The focus of the short-term training was to provide technical information for extension 

workers and management training for the long-term participants enrolled in academic 

programs.

The individuals serving in technical assistance roles enhanced the Ministry's 

research and extension offices by: a) serving as mentors and colleagues for Swazi 

Research and Extension Officers; b) accepting the responsibilities of continuing the 

functions of the Office while the Swazi Officer was absent acquiring additional formal 

education; and c) providing special expertise in working on specific problems 

identified by MOAC officials. Nearly 100 person-years of technical assistance was 

provided under the auspices of the project, with 70 percent provided as long-term 

technical assistance, 20 percent for long-term support personnel and 10 percent in 

short-term technical assistance assignments.

The focus of the project was to assist the MOAC mature as an institution capable 

of providing relevant and timely advice to the SNL farmers on a continuing basis. 

Some examples of project outputs resulting from the joint work of the technical 

assistance team and the Swazi Research and Extension Officers include:

A research-extension planning process has been implemented and 

institutionalized within the MOAC. The process includes the early integration of 

the activities proposed by extension (based on SNL farmer inputs) with those
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proposed by researchers in the development of the MOAC's annual Plan of Work. 

The Ministry's Principal Secretary has publicly stated that funds will be budgeted 

to continue the planning process after the completion of the project.

All 28 Swazis receiving academic degrees under the project returned home to 

accept positions with MOAC or with the private sector in Swaziland. A Swazi with 

a Master's degree now directs each of the discipline-based units within the 

MOAC's Research Station, and many of Extension's National Subject Matter 

Specialists (NSMS) hold advanced degrees. A number of Ministry administrators 

also received degrees under the auspices of the SCSRET project.

A large number of extension fact sheets and field support guides were developed 

during the life of the project. Each release addressed a topic which was of 

interest and relevance to the SNL farmer. A capstone event of the project was the 

publication of a 450-page Farmer's Handbook which pulls together this and other 

information, in one volume, to serve as a basic reference for the front-line 

Extension Workers.

A large number of research and extension trials were conducted on-farm. This 

effort is being institutionalized with the posting of Research Assistants in the rural 

areas to assist with on-farm research.

An in-service training plan was designed and implemented. All 159 front-line 

Extension Workers in the Ministry now receive a minimum of two weeks of in- 

service training each year.
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Computers, VCFTs, audio and video equipment, still cameras, and equipment for 

a print shop were acquired (and individuals were trained to use them) as a 

method of enhancing communication within the Ministry and to support the 

development of materials appropriate to the needs of the SNL farmers.

  A longitudinal impact assessment study, based on surveys of three groups of 

SNL farmers, found significant increases in the number of SNL farmers using 

MOAC recommended farming practices and who are self-sufficient in maize. The 

study found no significant differences, by gender of the SNL head of household, 

in the use of seven of eight recommended farming practices.

A definitive evaluation of the project's success will only be possible at some 

future date since institutional building is a time consuming process. Current 

observations suggest, however, that the operating efficiency and effectiveness of the 

MOAC has increased significantly. More importantly, as the Ministry addresses the 

needs of the SNL farmer in the future, a staff of Swazis, professionally trained in 

modern agriculture, will be designing and implementing the Ministry's programs.

IX



INTRODUCTION

Definition of Problem

At the beginning of the Swaziland Cropping Systems project in 1981, official 

estimates in^ : -ated that approximately 60 percent of Swaziland's total arable land 

was held in small parcels known as Swazi Nation Land (SNL). A large percentage of 

the farmers on the SNL were subsistence cultivators with a high level of off-farm 

employment and an average income of less than $200 per capita. The low level of 

income on the SNL was in stark contrast to the substantial incomes earned on the 

larger estates and title-deed farms which accounted for approximately 40 percent of 

the land area.

The Government of Swaziland (GOS), at the urging of the Ministry of Agriculture 

and Cooperatives (MOAC), recognized the critical importance of the situation and the 

need to enhance the economic status of the SNL sector. One of the critical constraints 

to increased agricultural productivity and higher incomes on SNL farms was the lack of 

available agricultural research information which was relevant to the needs of the SNL 

farmer. The problem was made more severe by an ineffective extension system. Both 

conditions were legacies of the pre-independence period when the nation's research 

and extension programs had been attuned to the needs of the estate and title-deed 

farmers.

The design and implementation of the Swaziland Cropping Systems Research 

and Extension Training (SCSRET) project was developed in response to a request 

from the Ministry of Agriculture and Cooperatives to the US Agency for International 

Development (US AID). The focus of their request was for assistance to help the SNL



farmers become more productive, gain a higher level of income and help absorb +.he 

large numbers of people coming into the labor force. In response to the Swazi-defined 

need, a collaborative mode project was designed to provide technical assistance for 

the period during which a core cadre of Swazis received academic training in 

preparation for accepting leadership roles in the MOAC.

Project History

An Expression of Interest (EOI) in the Swaziland Cropping Systems Project (645- 

0212) was transmitted from Penn State University to US AID on January 26, 1981. The 

EOI transmittal letter proposed that Penn State, in association with subcontractor 

Tennessee State University, join with US AID and the Government of Swaziland 

(GOS) in the collaborative design and implementation of an agricultural development 

project in Swaziland.

Following site visits in the United States by officials from the Swaziland Ministry of 

Agriculture and Cooperatives (MOAC) and US AID, the Penn State/Tenn State 

proposal was selected and a five-person design team went to Swaziland to undertake 

the design phase of the project on May 8,1981. The design team included two faculty 

members from Penn State, two from Tennessee State and one from SECID/Auburn. 

The contractor's design team was in Swaziland a total of 6.25 person-months.

A collaborative mode approach was used in the design of the project with full 

participation by officials from the Swaziland Ministry of Agriculture and Cooperatives 

(MOAC) and US AID/Swaziland in the development of the Project Paper. The 

successful design of the project resulted in Penn State's signing the Swaziland 

Cropping Systems Research and Extension Training (SCSRET) contract (AFR-0212- 

C-00-2006-00) on April 6, 1982 (US AID signed on April 8, 1982). The total estimated



cost of the Penn State contract (including the Tennessee State subcontract) was 

$9,614,212. The life-of-the-project was for the period March 26, 1982 to March 25, 

1937.

Via Amendment No. 6, the SCSRET contract was "further amended to extend the 

expiration date for an additional eighteen (18) months at no increase to the total 

estimated cost ." Amendments No. 9 and No. 10, dated September 28, 1988 and 

March 20, 1989, respectively, modified the contract objectives and outputs and 

established a new expiration date of August 20,1991. The total amount of the contract 

for the life-of-the-project was $11,145,338.

PROJECT RULES AND REGULATIONS

The Swaziland Cropping Systems Research and Extension Training Project 

(SCSRET) was implemented within the rules and regulations outlined in the following 

five documents:

1. Contract Provisions, as specified in the Swaziland Cropping Systems Research 

and Extension Training Project, No. AFR-0212-C-00-2006-00, dated March 1982, and 

subsequent Contract Amendments 1 though 15;

2. General and Additional General Provisions of Cost Reimbursement Contracts 

with Educational Institutions (October 1981 edition), which were an integral part of the 

contract specified in #1 above;

3. US AID/Swaziland Mission Directive #214, dated February 13, 1981, and 

subsequent Mission Directives;

4. Federal Standardized Regulations; and

5. Penn State University Policy Manual.



GOAL AND PURPOSE OF PROJECT

The logical framework provides the essence of the project through a systematic 

listing of a project's goals, purposes, outputs and inputs and the interrelationship 

between these measures. Thus, the logical framework of a project provides an 

appropriate outline for developing the final report of a project. The logical framework 

for the Swaziland Cropping Systems Research and Extension Training Project 

(SCSRET), as revised via Amendment No. 9, is included in this report as Annex A.

The goal of the SCSRET project was to increase the economic viability of farming 

on SNL. The approach proposed for reaching the project goal, i.e., the project 

purpose, was "to improve and expand the capacity of the MOAC research and 

extension program to develop and effectively extend cropping systems 

recommendations relevant to the economic needs of SNL farmers."

The project's End of Project Status (EOPS) targets can generally be viewed as 

measures of the degree to which the MOAC has research and extension programs in 

place which are meeting the needs of the SNL farmers. An impact assessment study 

of the SCSRET project by Warland, Dlamini, Hsieh and Malaza, published in June 

1991, provides empirical information of SCSRET accomplishments in comparison to 

the project's EOPS targets. The study uses a statistical approach to develop empirical 

measures which are indirect measures of the attainment of the logical framework's 

EOPS projections. Because of the significance of these measures in terms of impact 

assessment, the report of this study is included in its entirety as Annex B. In addition to 

judging the validity of the findings and conclusions of the study, the reader is advised 

to explore the report in detail to understand the limitations and cautions needed in 

interpreting the relationships developed in the study (see Annex B).

The general approach used in the Warland, et al., impact study was to re- 

interview the respondents to three surveys previously conducted under the auspices of



the project and to use comparative analysis techniques to measure differences, i.e., to 

measure the impacts of the project. The first survey, known as the Curry survey, 

included interviews with 102 farm households in 1985, with 90 and 98 of the survey 

respondents re-interviewed in 1988 and 1991, respectively. The farmers in the Curry 

sample, tended to be the more progressive farmers, with the sample weighted toward 

the farmers who had participated in the on-farm trials. The second survey, known as 

the Dlamini survey, included completed questionnaires from 110 respondents in 1988, 

with 102 of the same farmers re-interviewed in 1991. The respondents to the Dlamini 

survey were generally representative of the typical farmers living within the previously 

defined Rural Development Areas (RDA's). The third survey, the Malaza survey, 

included farm households more typical of the entire nation of SNL farmers. The data 

from the Malaza survey were only used for general comparison purposes because 

information was only available from a one-time survey in 1988.

The re-survey (n=96) of the participants in the Curry sample (generally the more 

progressive SNL farmers) shows a statistical significant increase in the percentage of 

farmers using recommended agricultural practices. For the poriod 1985 to 1991, the 

percentage of SNL farms using the following practices increased from: 84 to 94 

percent for basal fertilizer use; 32 to 73 percent in top-dress fertilizer use; 36 to 72 

percent increase in pesticides; and 61 to 87 percent in use of tractor plowing. Use of 

hybrid maize decreased slightly from 97 to 93 percent over the period. The data also 

indicates that 90 plus percent of farmers report they have had experience with the 

various recommended practices, but some were not using them when the survey was 

conducted in 1991. The most frequently cited reason for not using recommended 

practices was the lack of cash, not the lack of information about the recommended 

practice (for additional details, see Tables 2 and 3 of the Warland, et al., study in 

Annex B).



The typical RDA farmers in the Dlamini study (n=99 ) reported a somewhat lower 

increase in number of farmers using recommended practices. The respondents in this 

study reported an increase in the use of all practices except the application of basal 

fertilizer, and a significant increase (from 27% to 69%) in the use of top dress fertilizer 

during the three-year period between 1988 and 1991 (Table 4 of Annex B).

The Warland, et al., study found that 50 to 70 percent of the progressive farmers 

received recommendations from extension concerning interventions for hybrid maize, 

fertilizer application and pesticides, with relatively fewer receiving advice from 

extension sources on tractor plowing. For the typical RDA farmer, the range of those 

receiving advice from extension workers averaged from 35 to 45 percent (Table 13, 

Annex B).

Another important statistic in the study is the percentage of SNL farmers who 

reported they were st.f-sufficient in maize. For the farmers in the Curry sample, there 

was a significant percentage increase in self-sufficiency from 75 percent in 1985 to 94 

percent in 1991. An estimated 56 percent of these farmers indicate they were 

producing a marketable surplus of maize. In the Dlamini sample of typical RDA 

farmers, the comparable increase in self-sufficiency was from 67 percent in 1988 to 71 

percent in 1991, with 28 percent of the farmers reporting selling surplus maize from 

their farm.

Another study finding was the lack of a significant difference in the use of 

recommended agricultural practices when measured against the gender of the head of 

household (page 34, Annex B). That is, in the Dlamini survey of more than 100 typical 

RDA farmers, there was no significant difference, by gender, in the adoption of seven 

of the eight practices being recommended for the region. This finding is not in 

agreement with several other studies (seo reference on page 35, Annex B) that 

suggest female heads of households are less likely to adopt recommended practices.



The researchers suggest two possible reasons for this finding in Swaziland: 1) 

women are encouraged to attend extension meetings in Swaziland so men and 

women have equal access to information; and 2) slightly over one-fourth of all 

extension field officers in Swaziland are women (in comparison to 29 percent female 

heads of households in the Dlamini survey).

A number of other measures of interest are included in the Warland, et al., impact 

assessment study. Some examples of these measures, with reference to the page 

numbers in Annex B, include: a) types of agricultural inputs contributed by off-farm 

income earners (page 36); b) relationship between agricultural input contributions of 

off-farm income earners and adoption of recommended practices (page 37); and c) 

relationship between research and extension contacts and top dress fertilizer use 

(page 27).

Project Outputs

Information on the outputs of the project is available at different levels of detail. 

The most detailed level of specificity of project outputs is in the quarterly and annual 

reports of project activities and the End-of-Tour Reports of individuals on technical 

assistance assignments. These reports are on file in 240 Agricultural Administration 

Building, Penn State University, University Park, PA 16802. A very brief summary of 

selected outputs, categorized by year and by the discipline of the individuals on long- 

term assignments, is abstracted from these reports for each fiscal year and included in 

this report as Annex C.

A final report requires an examination of each of the project outputs included in 

the logical framework of the project. An excellent source of information for this task is 

the findings and recommendations of a recent retreat (August 1990), held in the Hotel
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Protea in Piggs Peak, where representatives from MOAC, US AID and the contract 

team reviewed each of the 17 output targets in the project's logical framework.

At this three-day retreat, approximately 50 participants were present, including 

representatives of MOAC (led by Principal Secretary Frank Buckham); US AID (led by 

Mission Director Roger Carlson); and the Contractor (led by Dr. Charles Pitts, from 

Penn State and Dr. Sam Comer from Tennessee State). The group attending the 

retreat were divided into two discussion groups, with each group assigned the 

identical agenda of discussing accomplishments and shortcomings in each of the 17 

output categories in the logical framework. The MOAC's Undersecretary for 

Development, Noah Nkambule, summarized the findings from each group and 

provided a consolidated list which served as the agenda for a general discussion by 

the entire group during the final day of the retreat. A summary of the findings and a 

citation of the published proceedings of the retreat are included in Annex D of this 

report.

The approach used in this report to assess whether the project attained the 

proposed project outputs is similar to that followed during the Hotel Protea retreat. 

That is, a listing of each of the 17 logical framework target project outputs will be 

followed by a discussion of the project's outputs under the three major headings within 

the logical framework of research, extension and the research-extension linkage.

Research Outputs: An overall conclusion of the individuals attending the 

Hotel Protea retreat was that planned outputs for research had been reached, but 

additional posts need to be created to meet national needs. The decision on the 

trade-off between "what can be afforded" in terms of posts and recurrent costs and the 

needs of the clientele remains one of the most difficult questions the MOAC will need



to address. The discussion here will primarily be concerned with judging the level of 

attainment of project outputs within the constraints of less than an ideal number of 

posts and/or desired levels of recurrent costs.

The format for this section will be to list and then briefly discuss each of the nine 

"research outputs" in the logical framework.

1. On-farm survey

Three large base study surveys have been completed, including a number 

of longitudinal studies for various SNL groupings in Swaziland. Each of the 

studies has been documented to accommodate repeat interviews in the future 

with the same households.

2. Research experiments scientifically designed and conducted on-station and

on-farm

Annual on-farm trials have been conducted at more than 100 sites. More 

importantly, in recent years, the trials have been designed, implemented and 

evaluated by the Swazi Research Officers with only general guidance from the 

contract team members. The on-farm research is being institutionalized by the 

MOAC with the posting of seven Research Assistants (RA's) in the Rural 

Development Areas (PDA's). Most of the RA's have now served in their positions 

for five or more years and have gained specific expertise on the problems and 

possible solutions to these problems in the areas in which they serve (See Annex 

E for a listing of on-farm research trials in 1990-91).

The peach and apple tree cultivar testing area developed on the Malkerns 

Research Station is an example of the project's on-station activities. SNL farmers 

can now purchase fruit tree stock appropriate to their specific farm location from
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the nursery established at Malkerns. Also, cultivar testing of vegetable crops from 

seed companies and international research institutes were tested on-station and 

a new list of recommended varieties developed.

Special efforts were made to reduce the coefficients-of-variation among crop 

yields resulting from on-farm trials. This approach resulted in a somewhat 

smaller number of trials, but the new procedures permitted the RA's more time to 

supervise each trial.

3. Production of MOAC Annual Research Report

An Annual Report of the Cropping Systems Research and Extension 

Training project was produced each year. The report's emphasis, in the early 

years of the project, was on applied research activities because that was the 

project's main thrust. In the middle and latter years of the project, the focus of the 

report expanded to include both the research and extension activities. Indeed, 

during the last three years of the project, extension activities were emphasized in 

the annual report because: 1) the bulk of the project effort was focused on 

providing assistance to extension; and 2) an increase in the level of institutional 

maturity of the Ministry's research units resulted in their deciding to publish an 

annual research report for MOAC independent of the report of the SCSRET 

project.

4. Research results incorporated into Cropping Systems recommendations

The concept of "cropping systems" was very much in its infancy during the 

design and early period of the project's implementation. Judgements regarding 

the right terminology and the specific steps to be used in implementing the 

"cropping systems" approach depended on which study had been published
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most recently. There was, however, general agreement that the approach was 

holistic rather than single enterprise based, interdisciplinary and based on a 

"bottom-up" flow of information.

It was necessary to recognize the political realities of the system in place in 

Swaziland and work from "where one was at" to a system more suitable to 

sustained institutional development. After examining a number of alternatives the 

MOAC decided in 1985 that the T & V approach was the most appropriate method 

to provide research information to the farmers. The Ministry recognized the 

limitations of the T & V system, but was attracted by the pyramid shape of the T & 

V system which permitted maximum use of their most limited resource; the 

trained agricultural professional.

In 1988, after a significant period of thoughtful examination, the MOAC 

decided that a change was needed. That is, the decision was made that 

delivering T & V messages by National Subject Matter Specialists was not the 

best method of transferring information to the farmers. Indeed, the MOAC 

became convinced that the T & V method often resulted in delivery of 

inappropriate messages and that information was often reaching the farmers at 

the wrong time.

The objective of project collaborators was not to force an "ideal" cropping 

systems approach on the MOAC, but rather to work with the Swazis to determine 

which system was best for their needs. The MOAC came to the conclusion that it 

was necessary to move to a concept of a research-extension continuum in which 

interdisciplinary information would be delivered and that there was a two-way 

communication between the research and extension workers. This approach 

provided the addition of a "bottom-up" flow of interdisciplinary information 

between the SNL farmers and the MOAC research and extension staff.
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Examples of project activities under this new system include: a) information 

on maize damage assessment was identified as a priority need by the farmers, 

and a manual for field officers was jointly developed by research and extension 

officers for use in workshops presented to farmers and to farm-related 

businessmen; b) forty MOAC staff members in technical disciplines were trained 

in farm management workshops specifically designed to improve their design 

and implementation skills in developing research and extension projects; c) 

irrigation research for vegetable production was a farmer-identified high priority 

need, with research being followed up by the development of a manual used by 

extension in irrigation workshops for farmers; and d) research on short-season 

maize varieties resulted in recommendations which provided SNL farmers an 

alternative variety to use when late rains shortened the growing season.

There can certainly be difference of opinion on whether these and similar 

research activities qualify as cropping systems recommendations. Admittedly, the 

activities do not qualify in all respects to the criteria of the "ideal" cropping 

systems according to certain definitions. However, if the results of these activities 

are judged within the framework of: a) adding an interdisciplinary approach; b) 

moving to a two-way flow of information rather than a top down approach; and c) 

moving to a continuum of research and extension efforts on common problems; 

then it is argued that the project did indeed provide cropping systems 

recommendations to the SNL farmers.

5. Research and staff fully prepared to carry out a national research program in the 

following areas: horticulture, agronomy, biometry, socioeconomics, pastures and 

plant pathology

Twenty-eight Swazis received academic degrees under the Cropping 

Systems project (22 participants received Master's degrees). A listing of the 15
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discipline areas in which the Swazis received their degrees and the number of 

Swazis trained in each area is detailed in Table 5 of this report. The information 

in a subsequent section of this report, on long-term degree training, confirms that 

the logical framework target of twelve Research Officers trained and engaged in 

research was surpassed.

There is a continuing dialogue between the Swazi researchers and 

professionals in the United States and other nations, but the lack of shared 

funding to further support travel and transportation for a continuing interchange 

provides a significant challenge.

6. Establish a National Research capability in agricultural economics

A national research capacity has been established, albeit very thinly staffed, 

with an agricultural economist, who recently received his M.S. degree, and by a 

rural sociologist, who received her MS degree under the Cropping Systems 

project and currently is in the U.S. working on her PhD degree under the 

sponsorship of another US AID project. Most would agree that additional 

capacity in agricultural economics is needed by the MOAC, but the problem of 

posts and recurrent costs remains a major constraint.

7. Research Station Management capacity enhanced

The process for research planning, implementation and reporting is 

becoming well-established under the direction of the Chief Research Officer. 

Three research and extension officers attended an intense executive 

management course at Penn State. Also, the Kellogg Foundation is supporting a 

series of workshops to enhance middle-management skills in the MOAC.

A Farm ,g Systems Research Seminar Series was established as a method 

of enhancing the exchange of information among the MOAC research and
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extension officers (see Annex F for a listing of seminar topics for 1990-91). The 

Ministry's research output is publicized at an annual two-day research results 

meeting attended by a large number of research and extension personnel which 

provides for exchanges of ideas and methods to improve the overall productivity 

of the research stations.

8. Linkages established with International Research Centers

The Swazi researchers have established good contacts with regional and 

international agricultural research centers. This includes SADCC and SACCAR 

at the regional level, and international centers such as CIMMYT, CIAT, ICRISAT 

and ISNAR. Swazi research officers have accepted positions of leadership and 

chaired import task forces for these centers. For example, Swazi officers played 

an important role in a SADCC/ISNAR workshop on planning, designing, 

analyzing and reporting on agricultural research sponsored by CIMMYT. The 

Protea workshop participants concluded that the linkages needed by MOAC had 

been established with International Agricultural Research Centers.

9. At least three Swazis trained in research areas critical to the national research 

program

The Research and Extension Officers selected for academic degree training 

have completed their degrees and returned to their posts with the MOAC or have 

accepted employment in the private sector in Swaziland. Each research post at 

the Malkerns Research Station in Swaziland is presently filled with trained staff, 

except for a number of Swazi officers currently in the United States working on 

their PhD degrees under funding from other projects.
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Extension Outputs: The general conclusion of the participants at the Protea 

workshop was that the extension-related outputs had basically been accomplished, 

but additional work was needed to institutionalize these efforts.

10. In-service Training Program expanded and implemented. Additional emphasis 

placed on enhancing the training capacity and management.

The in-service training program has covered a wide variety of topics and 

served a number of purposes. (See Annex G for a sample listing of in-service 

programs). An attempt to summarize the types of in-service programs offered 

resulted in a grouping of the activities into three categories:

a) professional development, including management training, technical 

writing, audio and video production, and computer literacy;

b) professional training in specific areas of agriculture, including everything 

from beekeeping to vegetable production and marketing; and

c) hands-on training to improve extension methods used in presenting

information to the SNL farmer.

The MOAC now has in place a program for providing, on an annual basis, a 

minimum of two weeks of appropriate technical and/or management in-service for all 

of the MOAC's 159 posted Extension Workers. The in-service training provided to the 

Extension Workers will, in turn, help re-establish an ambitious plan of farmer training 

programs.

11. Expanded production of multi-media materials by information section for use in 

extension training

A large number of fact sheets and extension guides have been published 

and delivered by the Ministry's extension system (see sample listing in Annex H). 

The intended "consumers" for the fact sheets is the Extension Workers. That is,
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the primary reason for developing information in this format is to provide 

reference and instructional materials for the front line extension staff. However, 

the material also serves an in-service training function for Extension Workers. For 

example, in some situations it serves as curricular material for in-service 

sessions; at other times, the material was distributed to the Extension Workers 

who were not able to travel to central locations for formal in-service training 

sessions. The popularity of this approach was confirmed in a survey by Dr. 

James Diamond, the contractor's training specialist, who found that nearly 80 

percent to the extension field staff are reading the fact sheets.

Field support guides were developed latter in the project and serve as more 

complex references than the fact sheets. For example, the field support guides 

are a basic reference on a specific commodity such as maize or an activity such 

as irrigation.

The capstone of the project's attempt to provide timely and appropriate 

information to the front line extension worker was the publication and distribution 

of a 450-page Farmer's Handbook. The Handbook has 18 chapters, with each 

chapter including fairly detailed information on topics such as soil and water 

conservation, pesticide use, field and horticulture crops, rural youth programs and 

animal production and diseases (See Annex I for a listing of the Table of 

Contents for the overall Handbook and for each of the 18 chapters).

The MOAC plans to use the Handbook as the basic reference source for the 

front line extension worker. It was published as a hardcover book in loose-leaf 

format which will permit periodic updating of the Handbook as new information 

becomes available. The Editor's Note in the Handbook acknowledges the work 

of some 50 contributors in the development of the Handbook, with 40 of the 

contributors being Swazis or other professionals in the Southern Africa region.
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Thus, the Farmer's Handbook is a significant and lasting contribution of the 

SCSRET project (see Annex J for a listing of the contributors to the Farmer's 

Handbook).

Video cameras, VCR's, fax machines and computers have been installed in 

the Ministry's Headquarters in Mbabane and in each of the four SEO offices to 

enhance communications within the Ministry. This new technology provides a 

complementary method of delivering relevant and timely information to the 

Ministry's regional offices and to the SNL farmers, with maximum efficiency.

To further enhance the Ministry's capability for multi-media productions, still 

cameras and tape recording facilities for slide/tape and radio scripts and 

equipment for a "print shop" were acquired and installed, and individuals have 

been trained in the use of the equipment.

12. Extension Management Capacity enhanced

Four County Extension Directors (CED's) from Penn State accepted a one- 

month technical assistance assignment to work directly with each of the SEO's in 

preparing and evaluating the region's annual extension plans. Two of the same 

CED's returned to Swaziland a year after the first assignment to evaluate the 

implementation of the first annual extension plan and assist in the development of 

the subsequent year's plan.

The positive impact resulting from the process of developing and 

implementing an annual plan was readily apparent after only two years. The 

SEOs appreciate the structure the plan provides in helping to track the output of 

the regional office and the assistance provided by the plan in measuring the 

performance of each Extension's Worker. The Principal Secretary has publicly 

stated that the annual planning process will be continued and funded from MOAC 

funds.
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The SEO's have received additional training, although only one of the four 

SEO's has received an MPA degree under the auspices of the project. A second 

SEO earned his Masters degree in the United Kingdom and the third SEO was 

enrolled in a six-month, short-term training course in Israel. The fourth SEO 

received extensive hands-on training working with a CED, who had previously 

worked with the SEO in his region in Swaziland, in a Penn State County 

Extension Office.

One of the most troublesome management problems facing extension 

systems is the lack of transportation facilities for the extension personnel. Goode 

and Rauniyar conducted a study using computer routing models and photo 

interpretation techniques to evaluate the cost per household for the delivery of 

extension information to farmer clientele under alternative transportation 

scenarios and varied terrain conditions. Based on a study of three regions in 

Swaziland and assuming the Extension Worker lived at the RDA project center, 

the cost per homestead visit ranged from E4.8 if non-motorized mountain bikes 

were used to a hiQ'h of E7.4 if the Extension Worker walked to appointments. The 

average cost per visit was a low of E.4.4 for bikes and a high of E6.5 for bakkie 

and walking mode when the worker lived within the extension region. A summary 

of the findings from this study are included as Annex K.

13. Extension Training

In addition to the in-service training program discussed above under Output 

#10, the Ministry of Agriculture and Cooperatives has developed a detailed 

"Training Plan for 1990-1994" (see Annex L). The plan provides detailed 

information, by individual, on proposed long and short-term training for the 1990- 

1994 time period. The level of detail of the planning is evident by the availability 

of the following information for each individual proposed for training during this
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time period: Name; Title and/or Grade of Current Post; Length of Service; Skills 

Sought; Proposed Benefit of Training; Length and Dates of Training; Date 

Training Must be Complete; Potential Institution to Provide Training; Funding 

Support; and Supervision of Program within Ministry.

In an effort to enhance the morale and efficiency of the front line Extension 

Workers, each of the nation's EW's was equipped with a work kit (including hand 

lens, pocket knife, tape measure, rain gauge, etc) to help him/her better 

accomplish the program activities outlined in the Plan of Work.

Research and Extension Linkages:

14. Strengthened linkages between Research, Agricultural Information, Extension 

and Faculty of Agriculture

The breaking of old patterns and developing new professional relationships 

is a difficult and time consuming task. There is ample evidence to support ihe 

contention that the project has contributed to the substantial progress made in 

forging stronger linkages between research and extension within the MOAC. A 

jointly developed Extension and Research Planning Process evolved as the 

officers in the two divisions of the Ministry started to work closer together.

A flow chart (Figure 1) shows the integration of extension planning with the 

existing research planning process. The boxes in the upper left hand corner of 

Figure 1 are representative of the activities engaged in to produce the annual 

extension plan (under the direction of the SEO's) as discussed above under 

project output #13. The extension plan of work for each of the nation's four 

regions is combined and presented for discussion at the "national bi-monthly 

collaborative meeting" (shown on the center of the page in Figure 1). As a result
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of these joint sessions, a collaborative extension program (upper right of Figure 

1) and a research agenda (lower middle Figure 1) are developed and ready for 

implementation.

Specific examples of closer cooperation include having Research Officers 

teaching in-service courses to extension personnel in their areas of expertise, 

NSMS sharing information on clientele needs with research personnel, and on- 

farm research trials being jointly designed and implemented by research and 

extension personnel.

Although numerous efforts were made, limited progress was made with 

respect to developing direct, formal linkages between the MOAC and the Faculty 

of Agriculture at the University of Swaziland.

15. Linkage training or cross-training

Increased communications has helped reduce the information barriers 

existing between people in different sections, departments and organizations. 

Training workshops and seminars which focus on clientele needs have provided 

research and extension officers with better information and techniques to help 

them do their jobs.

A major integrative force provided by the project was the installation of a 

number of Macintosh computers. (A total of 21 computers were purchased with 

project funding and 5 computers were presented to the MOAC as gifts from Penn 

State.) More than 50 MOAC staff members received the training necessary to 

have the computer equipment become an important component in linking 

research and extension personnel. For example, with the computer system, a 

Research Officer could "write up" research results on a computer disk for direct 

delivery to an Extension Officer who could use the material in developing an 

extension program.
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The placing of computers and fax machines in each of the four regional SEO 

offices enhanced communication (including delivery of reports or receiving 

signatures from supervisors) between the regional based extension staff and the 

research and extension personnel at Ministry headquarters.

In the initial stages of the project, the participants selected for academic 

degree training were often from the Extension Officer's staff. Their posting on 

return to Swaziland after the completion of their degree training was often as a 

Research Officer. While this resulted in a negative impact on the Agricultural 

Officer pool in extension, the positive outcome from this action was that many of 

the Ministry's Research Officers had worked professionally as Extension Officers 

and thus were familiar with the needs of the specialists working in that area.

16. Farm Demonstrations and Field Days

On-farm demonstrations, farmer field days and related activities were 

strongly encouraged by the contract team. The adoption of demonstration 

technique was of uneven quality and varied by geographic district, but the 

concept was generally supported. The enhanced linkages between research and 

extension resulted in a more uniform and wide-spread use of demonstrations as 

an effective technology transfer technique (see Annex M for a regional summary 

of demonstrations, field days and tours planned during the 1990-91 period).

17. Facilities in place

A substantial addition to the MOAC main office in Mbabane was built as part 

of the overall Cropping Systems project. Neither the proposed training facility 

nor the housing for NSMS officers, which were designed to encourage the better 

integration of research and extension offices, were developed at the Malkerns 

Research Station. It was agreed at the initiation of the project that, if these
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facilities were to be built, the MOAC would need to accept financial responsibility 

for their construction. To date, other activities have assumed higher priorities 

than these new facilities at Malkerns.

An attempt has been made in this section to specifically address, often with 

specific examples, the degree to which the SCSRET effort met the proposed outputs in 

the project's logical framework. It is our belief, based on the information summarized 

here and backed by the Annual Reports and the findings of the Hotel Protea retreat, 

that the outputs targeted in the project's logical framework have been met.

Project Inputs

The last component of the logical framework to be reviewed for the Final Report 

is the project's inputs. The format for this section will be to examine the major 

categories of inputs within the project: long-term technical assistance; short-term 

technical assistance; long-term degree training; short-term training; and equipment.

Decisions regarding the allocation of the budget among the project inputs was an 

important part of the collaborative mode of design and implementation of the SCSRET 

project. For example, in the large participant training component of the project, 

individuals were selected for training according to Ministry needs but with full input 

from '{he contractor's training officer and approval from US AID. While in the United 

States, the participants' educational programs were under the direct supervision of the 

contractor, but with formal and informal inputs from friends and colleagues in the 

MOAC.

Long-Term Technical Assistance

Table 1 provides detailed information on the 819 person-months (68.25 person- 

years) of long-term technical assistance provided by key personnel under the



Tabla 1. Swaziland Cropping Syatams Pro|act: Level of Effort for 
Long-Term Technical Assistance 
April 4, 1082 to August 20, 1981
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POSITION/KEY PERSONNEL

Project Manager
D. Jansma @ 50%
J. Ayers @ 50%
D. Jansma @ 50%
Chlel of Party/W Specialization
T. King/Extension Adm
K. Hayes/Ag Info
G. Love/Ag Education
C. Pitts/Extension Organ & Planning
R. Soclolofly/Soclo-Economlcs
V. Watson
J. Curry
Agricultural Economist
R. Freund
N. Patrick
Horticulturist
D. Grenoble
R. Bevaqua
D. Grenoble
Agronomist
C. Seubert
Kirk Iverson
Irrlgstlon Specialist
G. Dunn
D. Brosz
Ag Planning and Policy
J. Fischer
Farming Systems Specialist
M. Norton
W. Shaner
Agrlc Information Specialist
G. Bengston
K. Hayes
H. Carey
Extension Training Specialist
G. Easter
B. Weddle
J. Diamond

TOTAL KEY PERSON-MONTHS
TOTAL KEY PERSON-YEARS

OTHER PERSONNEL
Adm Asst (Penn State) 50%
Coordinator (Tenn State) 25%
Adm Asst (Tenn State) 25%
In-Country Adm
In-Country Asst Pro] Manager
In-Country Asst Pro] Manager

TOTAL OTHER PERSON-MONTHS
TOTAL OTHER PERSON-YEARS

GRAND TOTAL PERSON-MONTHS
GRANT TOTAL PERSON-YEARS

FROM

4-Apr-82
1-Jul-84
l-Jul-87

6-Apr-82
l-Jun-65

18-May-87
26-Sep-88

17-May-82
1-Aug-84

23-Apr-82
6-Jan-87

24-Jun-82
1. Dec-84
9-Sep-86

23-Aug-82
l-Nov-86

2-Sep-82
24-Jul-8g

l-Nov-85

6-Aug-85
1 -Mar-89

5-Jul-82
1-Jun-84
G-Sep-85

13-Sep-82
10-Aug-84

1-Sep-86

4-Apr-82
4-Apr-82
4-Apr-82
1 -May-82

20-Jul-88
1-Jun-90

TO

30-Jun-84
30-Jun-87
20-Aug-91

31 -May-85
17-May-87
31-Oct-BB
20-Aug-01

17-May-84
25-Sep-88

8-Jun-84
7-NOV-90

5-Sep-84
31-Aug-86
25-Sep-88

25-Sep-88
25-£ep-88

30-NOV-86
23-JUI-91

31 -Dec-89

31-JUI-87
20-Aug-91

30-Apr-84
30-Jun-85
9-Sep-87

12-Sep-84
16-Aug-86
20-NOV-90

20-Aug-91
20-Aug-91
20-Aug-91
20-Aug-91
28-Feb-90
20-Aug-91

PERSON 
MONTHS

13
18
25

38
24
17
35

24
50

25
46

26
21
25

73
23

50
24

50

24
30

22
13
24

24
24
51

819
68.25

56
28
28

112
18
15

257
21.42

1076
89.67
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SCSRET project. This level of effort is in areas agreed-to in the contract and equal to 

96.1 percent of the 71 person-years of the long-term technical assistance inputs 

projected in the logical framework (see Inputs (1), Annex A). An additional 257 

person-months (21.42 person-years) of other personnel were provided on long-term 

assignments on the project. This level of effort is equal to 97.4 percent of the number 

of person-years of other personnel projected in the logical framework (see Inputs (5), 

Annex A).

A concern is sometimes expressed that contractors use temporary employees to 

staff US AID contracts rather than using their own permanent faculty and staff for these 

assignments. A percentage allocation of key personnel by source of employer 

indicates that nearly 60 percent of the long-term technical assistance personnel were 

permanent faculty members of the project's prime and subcontractors.

Penn State University

Permanent Faculty & Staff 403 pm 49.2% 

Fixed Term Faculty 242 pm 29.5%

Tennessee State University

Permanent Faculty 24 pm 3.0% 

Fixed Term Faculty 96 pm 11.7%

Other Subcontracts

Permanent Faculty 51 pm 6.6%

Total 819pm 100.0%

Short-Term Technical Assistance

A total of 110.75 person-months of short-term technical assistance was provided 

under the project compared to the 116 person-months of short-term technical
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assistance projected in the logical framework (Table 2). This represents a 95.5 

percent delivery rate for short-term technical assistance personnel.

An aggregate of all categories of technical assistance provided to the project 

includes 68.25 py's of key personnel; 21.42 py's of other personnel; and 9.23 py's of 

short-term personnel for total of 98.90 py's. This indicates a level of effort equal to 96.3 

percent of the 102.67 person-years estimated in the project's logical framework.

Participant Training

The logical framework calls for 77 person-years (924 person-months) of long- 

term degree training (see Inputs (2), Annex A). This is a slight discrepancy from the 

906 person-months of degree training delineated in the project plan as shown in the 

"Proposed Number of Months of Training" in Table 3.

As mutually agreed to by MOAC, US AID and the Contractor, a total of 743.50 

person-months of degree training was delivered under the auspices of this 

collaborative-mode project. The basic reason for the decision to provide less months 

of degree training was the need to match the participants earning academic degrees 

with the number and discipline of the posts available in the MOAC. Specifically, the 

following actions were taken:

1) more participants were trained to MSc and fewer to BSc than were 

envisioned in the project plan;

2) the "months of training to attain degree" for both the MSc and BSc were less 

than projected; and

3) degree training was replaced by a series of short-term technical training 

programs for a number of participants.



27

Table 2. SWAZILAND CROPPING SYSTEMS PROJECT: LEVEL OF EFFORT FOR 
SHORT-TERM TECHNICAL ASSISTANCE BY CALENDAR YEAR*

1982
C. T. Morrow-Computer Cons
W. Grisley-Ag Econ
R. Bealer-R. Soc
E. Fancher-Library
D. Daum-Ag Mech
Internal Review
Total 1982

1983
M Burton-Farm Mgmt
C.T. Morrow-Computer Cons
F. Simelane-R. Soc
M. Ritter-Hort/Fruit
Internal Review
Total 1983

1984
W. Schutjer-Ag Econ
D. Daum-Ag Mech
R. Fox -Soils
W. Hock-Pesticide Education
C. Harston-Ag Policy
Internal Review
Total 1984

1985
D. Grenoble-Horticulture 
J. McGahen-Agron/Maize 
H. Carey-Ag Info 
D. Redgrave- Irrigation 
J. Fischer-Ag Policy 
J. McCormick-Fiscal Spec 
P. Wangsness - An Sci 
F. Witham - Horticulture 
D. Redgrave-Irrigation 
D. Reicosky-Analy Stat 
G. Easter-Ext Train 
R. Huss-Ashmore-Nutrition 
R. Harpster-Print Media 
C. Pemberton-Pigott/Agron 
Internal Review 
Total for 1985

FROM

24-Apr-82
17-Jun-82
24-Jun-82
24-Aug-82
14-Sep-82

1-Jan-83
5-May-83
10-Jul-83
13-Jul-83

5-Jan-84
2-Feb-84
4-JuI-84

14-Aug-84
12-Sep-84

26-Dec-84
6-Jan-85

25-Mar-85
7-Apr-85

16-Apr-85
19-Apr-85
3-May-85
3-May-85

20-May-85
21-May-85

7-Jul-85
24-Jul-85
7-Aug-85
1-Oct-85

PERSON 
TO MONTHS

5-May-82
15-Jul-82
22-Jul-82
19-Sep-82
10-Nov-82

2-Feb-83
17-Jun-83
8-Aug-83

20-Aug-83

26-Jan-84
31-Mar-84
18-Aug-84
24-Aug-84

3-Oct-84

17-Jan-85
14-Feb-85
21-Apr-85
21-Apr-85
25-Apr-85
12-May-85
11 -May-85
11-May-85

7-Jul-85
6-Jun-85

19-Aug-85
25-Aug-85
11-Sep-85
15-Oct-85

0.50
1.00
1.00
1.00
2.00
0.25
5.75

1.00
0.75
1.00
1.25
2.00
6.00

0.75
1.25
1.50
0.50
1.00
1.50
6.50

0.75
1.50
1.00
0.75
0.25
0.75
0.25
0.25
1.25
0.50
1.50
1.00
1.25
0.50
1.75

13.25
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1986
R. Huss-Ashmore-Nutrition 
B. Scully-Hort/Fruit 
S. Stokes-R. Soc 
W. Schutjer-Ag Econ 
D. Grenoble-Horticulture 
E. Voder-Leadership Train 
J. Rosenberger-Comp/Stat 
W. Getz-Livestock 
B. Grandin-Livestock 
R. Huss-Ashmore-Nutrition 
R. Harpster- Print Media 
J. Diamond-Ext Training 
W. Grisley-Ag Economcis 
R. Crassweller-Hort/Fruit 
W. Shuffstall-Comptuer Spc 
J. Malone-Ag Marketing 
Internal Review 
Total for 1986

1987
D. Buffington - Ag Eng
A. Turgeon   Agronomy
P. Ferretti-Hort/Veg
D. Daum-lrrigation
F. Goode-Ag Econ**
S. Stokes-R Soc
R. Huss-Ashmore-Nutrition
G. Love-Extension
R. Fox-Soils
E. Yoder-Leadership Training
P. Jackus-Computer Prog
K. Wilkinson-R. Soc
Internal Review
Total for 1987

1988
S. Dembner-Technical Writing 
S. Dembner, Technical Writing 
F. Witham-Hort/Post Harvest 
A. Hower - Entomology** 
R. Warland-R. Soc 
P. Ferretti-Hort/veg 
H. Carey-Ag Info 
R. Matason-Ag Info/Photo 
R. Huss-Ashmore-Nutrition 
R. Cole-Hort/Potatoes

27-Dec-85
31-Dec-85
6-Apr-86
6-Apr-86
7-May-86

20-May-86
25-May-86

1-Jun-86
1-Jun-86
5-Jun-86

16-Jul-86
18-Jul-86
17-Aug-86
20-OCI-86
28-Oct-86
3-Nov-86

26-Jan-87
26-Jan-87
13-Mar-87
14-Mar-87
8-May-87
8-May-87

20-May-87
26-Jan-87
14-Jul-87
11-Aug-87
18-Dec-87
2-Apr-87

14-Jan-88
9-Feb-88

25-Jan-88
14-Feb-88
13-Mar-88
31-May-88
13-Jun-88
13-Jun-88
15-Jun-88
11-Jul-88

15-Jan-86
25-Jan-86
16-Apr-86
19-Apr-86
25-May-86
13-Jun-86
29-May-86

5-Jul-86
5-Jul-86

23-Jul-86
15-Aug-86
5-Aug-86
8-Oct-86

25-Nov-86
25-NOV-86

1 -Dec-86

30-Jan-87
30-Jan-87
16-Apr-87
16-Apr-87
30-May-87

4-Jun-87
23-Jul-87
30-Jan-87
12-Aug-87
4-Sep-87
9-Jan-88

18-Apr-87

2-Feb-88
12-Mar-88
19-Feb-88
26-Feb-88
11 -Apr-88

3-Jul-88
8-Jul-88

11-Jul-e8
15-Aug-88
7-Aug-88

0.75
1.00
0.25
0.50
0.75
1.00
0.25
1.25
1.25
1.75
1.00
0.50
1.75
1.25
1.00
1.00
1.25

16.50

0.25
0.25
1.00
1.00
0.75
1.00
2.00
0.25
1.00
0.75
0.75
0.50
2.00

11.50

1.75
1.00
0.50
1.00
1.00
1.00
1.00
2.00
1.00
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1988 Con't
S. Curtis-Leadership Train 
C. Pitts-Ext Planning 
P. Jackus-Computer Prog 
J. Malone-Marketing 
R. Crassweller-Hort/Fruit 
J. Malone-Marketing 
D. Evans - Extension" 
Internal Review 
Total for 1988

1989
A. Hower - Entomology
D. Pfannstiel - Extension Planning
W. Schutjer - Extension Planning
L. Ragan-Computer Skills
J. Irwin - Extension"
L. Satterlee - Food Science
L Pruss   Fiscal Administration"
F. Goode - Transport Study
V. Micud& - Library"
Internal Review
Total for 1989

1990
D. Esslinger - Technical Writing
R. Leiby - Ext. Planning
J. Welshans - Ext. Planning
J. Guffey - Ext. Planning
D. Rynd - Ext. Planning
W. Schutjer - Ext. Planning
H. Ott - 4-H Programs"
J. Scalzi - Fiscal Administration"
H. Harpster - Cattle Nutrition
R. Matason - Video Production
R. Warland - Consumer Preference
G. Greaser - Farm Management
J. Rosenberger - Statistics Methods
Total for 1990

1991
R. Leiby - Ext. Planning & Eval 
J. Welshans - Ext. Planning & Eval 
D. Grenoble*" - Rev. Farmer's Handboo 
D. Bransby - Rev. of Farmer's Handbook

18-Jul-88
30-Jul-88
11-Aug-88
10-Oct-88
4-Jun-88

30-Oct-88
6-Dec-88

21-Jan-89
17-Mar-89
22-Mar-89
27-Mar-89
30-Mar-89
10-Jul-89
10-Jul-89
18-Jul-90
9-Sep-89

25-Jan-90
20-Feb-90
20-Feb-90
21-Feb-90
22-Feb-90
23-Feb-90
16-Mar-90

1-Jun-90
4-Sep-90
8-Oct-90
1-Nov-90
5-Nov-90
2-Dec-90

27-Feb-91
27-Feb-91
27-Feb-91

1-Mar-91

4-Aug-88
4-Aug-88

28-Aug-88
12/10/88
3-Jul-88

10-Dec-88
21-Dec-88

16-Feb-89
17-Apr-89
14-Apr-89
3-May-89

13-Apr-89
2-Aug-89
2-Aug-89

11-Aug-89
27-Sep-89

9-Mar-90
30-Mar-90
2-Apr-90

27-Mar-90
29-Mar-90
13-Mar-90
29-Mar-90
16-Jun-90
5-Oct-90
2-Nov-90
4-Dec-90

30-Nov-90
15-Dec-90

6-Apr-91
6-Apr-91

26-May-91
23-Mar-91

0.75
0.25
0.75
1.50
1.00
1.50
0.50
2.00

18.50

1.00
1.00
0.75
1.25
0.50
0.75
0.75
0.75
0.50
2.00
9.25

1.50
1.25
1.25
1.25
1.25
0.75
0.50
0.50
1.00
1.00
1.00
1.00
0.50

12.75

1.25
1.25
4.00
0.75
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1991 Con't
J. Knapp - Rev. of Farmer's Handbook 
E. Serotkin - Rev. of Farmer's Handbook 
R. Mumma - Chemical Pesticide Lab 
Internal Review 
Total for 1991 (August 20)

Total STTA for Life of Project

3-Mar-91 
14-Mar-91 
25-Apr-91

6-Apr-91 
20-Apr-91 
16-May-91

1.00 
1.25 
0.75 
0.50

10.75 

110.75

*Does not include 6.25 person-months effort of design team on this collaborative project 
"Visit supported by non-project funds 
" Split time with CAPM Project
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Proposed 
Commitment In Original Contract # of Mnths 

to Deqree Training (Annex F) Training

Master's Degree
Rural Sociologist 24
Agronomist 24
Ag Economist 24
Horticulturist 24
Ag Irrigation 24
Ag Exten Education 24
Ag Infor Specialist 24
Horticulturalist 24
Agronomist 24
Dairy Science 24
Aq Engineering (Small Farm Mech) 24
Total M.S. Degrees In Contract 264

Additional MS In Contract Extension
Ag Economics 24
Agronomy 18
Entomology 24
Management (MPA) Extension 1 2
Management (MPA) Research 1 2
Agronomy (soils) 24
Agronomy (plants) 24
Ag Economics 24
Forestry 24
Total M.S. Degrees In Ext. Contract 186

TOTAL CONTRACT M.S. DEGREES 450

Additional M.S. Degrees
Entomology
Ag Engineering
Agronomy (plants)
Biometrics
Agronomy (plants)
Entomology
Total Additional M.S. Degrees

TOTAL M.S. DEGREES 450

B.S. Degrees
Agronomy 48
Horticulturist 48
Ag Economist 48

Name of Swazl Officer 
Trained to MS

Funekile Simelane
Paul Mkhatshwa
Basil Maphalala*
Douglas Gama
Themba Masuku"
Maxwell Dlamini
Donald Hlope
Themba Mavuso
Magalela Ngwenya
Job Mavuso
Sampson Nxumalo*

Samuel Dlamini
Michael Nxumalo
Leonard Nsibande
Sipho Nxumalo
See note #1
Brenda Dlamini
Lillian Dlamini
Arthur Simelane
Nicholas Matsebula

Benedict Bhembe
Agrippa Dlamini
Zodwa Mamba
Sebe Matsebula
Elliot Mavimbela"
Petros Mtshali*

Arthur Simelane
Themba Mavuso

Actual 
# Mnths 
Training

21.00
29.00
21.75
23.50
12.50
19.00
15.50
22.00
24.75
17.75
22.50

229.25

27.00
20.75
22.50
12.25

29.75
28.50
19.00
20.25

180.00

409.25

28.25
21.75
21.00
22.25
14.00
12.25

119.50

528.75

31.25
28.25

University

Penn State
U of Georgia
Penn State
Penn State
U of Missouri
Tenn Stato
Penn State
Penn State
Penn State
Penn State
Penn State

Penn State
Tenn State
Tenn State
A.D. Little

Tenn State
Tenn State
U. West Va
U of Tenn

NC State
Penn State
Tenn State
Penn State
N.C. State
Penn State

Tenn State
Tenn State
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Commitment In Original Contract 
to Degree Training (Annex F)

B.S. Degrees Con't
Agronomy 
Irrigation Technologist 
Entomologist 
Small Farm Mec 
Plant Pathology 
Total B.S. Degrees in Contract

B.S. Degrees In Contract Ext.
Ag Extension and Agronomy 
Ag Information Specialist 
Ag Extension Education 
B.S. Training in Contract Ext.

TOTAL B.S. TRAINING 

TOTAL MONTHS BS & MS TRAINING

Proposed 
# of Mnths 
Training

48 
48 
48 
48 
48

384

36 
36

72 

456 

906

Name of Swazi Officer 
Trained to MS

Edgar Nxumalo

Leonard Nsibande 
MS substitute see line#33 
See note #2

See note #3 
G. Ndlangamandla 
Philip Shabangu 
Late Rueben Nxumalo

Actual 
# Mnths 
Training

37.00 

32.00

128.50

31.00 
33.00 
22.25
86.25 

214.75 

743.50

University

Tenn State 

Tenn State

Penn State 
Penn State 
Penn State

* Identifies the three participants who did not complete degree program 
"Identifies participant that started training under other than Swazi project

Notes:
1. Collaborative decision made that Chris Nkwanyana, Dickson Khumalo and Paul Mkhatshwa 

attend Executive Managment Course at Penn State rather than going for MPA
2. Research Officer in Plant Path attended Penn State on customized 6 month STTT program
3. Number of months in contract does not include proposed but not implemented 

program of 4 SEO's attending UN'SWA for 2 years because of admission problems 
at UNISWA
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In addition to the above, there was a significant difference in the months of 

degree training planned and the number of months delivered because of a proposed 

sandwich program with UNISWA. The sandwich program was a system whereby 

Swazi participants would initiate their degree at UNISWA, receive additional training 

in the United States, and then return to UNISWA for the BSc degree. Attempts were 

made to initiate the sandwich program, but significant administrative difficulties 

prevented its implementation.

Some parameters of the long-term academic programs outlined in Table 4, 

include:

Total Months of Academic Training 743.50 pm

Total Number of Master's Degrees Completed 22.00

Total Number of BSc Degrees Completed 6.00

Months of Training per Master's Degree 21.60 pm 
(Excluding transfers into SCSRET program)

Months of Training per BSc Degree 29.20 pm 

Months of Training net Resulting in Degree 56.50 pm

The collaborative process of sequentially planning and implementing the 

project's long-term education program by the MOAC, US AID and the Contractor 

allowed the project to provide the MOAC the requested number of participants, trained 

in the discipline requested and approp riate to the needs of the MOAC. Annex N 

provides a detailed comprufcon of the number of participant months of training 

delivered and the logical framework projections.

Table 5 provides a listing of the participants by subject-area expertise. 

Information in this table highlights the "depth of professional expertise" problem in
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Table 4. Participant Ro«t»r - Swazl Long-Term Degree Training

Lena Term Participant Training

Benedict Bhembe
Agrippa DIamini
Brenda DIamini
Lillian DIamini
Maxwell DIamini
Samuel DIamini

Remainder S. DIamini Program
Douglas Gama
Donald Hlope
Zodvm Mamba
"Basil Maphelala
'Trwmba Mosuku
Nicholas Matsebula
Sebenzile Matsebula
 Elliot Mavimbela
Job Mavuso
Themba Mavuso

Themba Mavur«
Paul Mkhatshwa
"Petros Mtshali
George Ndlangamandla
Magalela Ngwenya
Leonard Nsibande

Leonard Nsibande
Edgar Nxurna'o
Michael Nxumalo
"Sampson Nxumalo
(Late) Reuben Nxumalo
Sipho Nxumalo
Philip Shabangu
Arthur Simelane

A. Simelane ( Break in prog)
A. Simelane

Funekile Simelane

TOTAL DEGREE TRAINING

Dearae

MA
M.Apr.
M. Sc
M.Sc
M. Sc
M.Sc

M.Sc
M.Ed
M.Sc

Incomplete
M.Sc
M.SC
M.Sc

M. Agr.
M.Sc
B. Sc
M.Sc
M.Sc

Incomplete
B. Sc
M.Sc
B. Sc
M.Sc
B.Sc
M. Sc

Incomplete
asc
l*?A
B.Sc
B.Sc
M.Sc

M.Sc

Field

Entomology
Ag Engineering

Agronomy/Soils
Agronomy/Plants

Ag Science
Ag Economics

Horticulture
Ag ft Ext Educ
Plant Science
Ag Economics

Ag Engineering
Forestry

Ag ft Ext Educ
Crop Science
Dairy Scince
Horticulture
Horticulture

Agronomy
Entomology

Ag & Ext/Agron
Agronomy

Plant Science
Plant/Entomolgy

Agronomy
Agronomy

Ag Mechanization
Ag ft Ext Educ
Management

Ag & Ext Educ
Agronomy

Ag Economics

R. Sociology

University

N.C. State
Penn State
Tenn Stat«
Tenn Stale
Tenn State
Penn Stale

Penn State
Penn State
Tenn State
Pmn State

U ol Missouri
U.Tenn

Penn State
N. C. State
Penn State
Tenn State
Penn State

U ol Georgia
Penn State
Penn Stale
Penn State
Tenn Stale
Tenn State
Tenn Stale
Tenn State
Penn State
Penn Stt.te
A. D. Little
Penn State
Tenn State

U. West Virgin*

Penn State

Start ol Prouram

10-Jui-es
io-Jui-as
7-J§n-89
3-J«n-89

30-Dec-e9
15-Jul-87
13-Aug-88
13-Aug-83
13-Aug-84
18-Aug-B4
13-Aug-84
12-Dec-B2
3-Jan-8B
22-Aug-82
7-Jun-83

10-Aug-SS
3-Jan-83
1-Jan-a?
6-3ep-82
22-Aug-82
21-Oct-aB
14-Aug-e3
26-May-a6
21-Aug-89
30-Aug-83
15-Aug-87
13-Aug-83
13-Sep-88
15-Jul-BO
13-Aug-88
3-Jan-83
3-Jan-89
3-Jan-OO
22-Aug-82

End ol Prooram

19-Dec-87
30-May-87
30-Jun-91
15-Mey-91
31-Jul-91
28-Dec-87
5-May-90
17-Jul-BS
27-NOV-B5
16-M»y-86
7-Jun-86
4-Jan-84

10-Aug-91
30-Jun-84
S-Aug-84
2-Feb-87
S-May-85
29-Oct-aa
9-Feb-BS

31-Aug-83
19-May-91
9-Sep-e5

21-Dec-Ba
10-Jul-91
29-Sep-86
15-May-a9
30-Jun-85
24-Jul-90
25-Jul-61
19-Msy-91
10-Aug-85
6-Jun-89
7-Mar-91

25-May-B4

Length ol Program 
in Months

28.25
21.75
29.75
28.50
19.00
4.50

22.50
23.50
15.50
21.00
21.75
12.50
20.25
22.25
14.00
17.75
28.25
22.00
29.00
12.25
31.00
24.75
32.00
22.50
37.00
20.75
22.50
22.25
12.25
33.00
31.25
5.00

14.00
21.00

743.50
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Table 5
List of Swaziland Research and Extension Officers 

Receiving Academic Degrees under SCSRET

Ag Economics-Samuel Dlamini, Arthur Simelane, Basil Maphalala* 

Ag Engineering-Agrippa Dlamini, Sampson Nxumalo*

Ag & Ext Education-Donald Hlope, George Ndlangamandla (BSc), Philip Shabangu 
(BSc)

Biometry-Sebenzile Matsebula

Agronomy-Elliot Mavimbela, Michael Nxumalo, Arthur Simelane (BSc)

Dairy Science-Job Mavuso

Entomology-Benedict Bhembe, Leonard Nsibande (BSc and MSc), Petros Mtshali*

Forestry-Nicholas Matsebula

Horticulture-Douglas Gama, Themba Mavuso (BSc and MSc)

Irrigation-Themba Masuku

Management-Sipho Nxumalo

Pastures-Paul Mkhatshwa

Plant Science-Lillian Dlamini, Zodwa Mamba, Michael Nxumalo, Maxwell Dlamini

Socio-Economics-Funekile Simelane

Soil Science-Brenda Dlamini, Magalela Ngwenya, Edgar Nxumalo

'Indicate the three individuals who did not complete their degrees
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Swaziland. That is, even though the SCSRET project provided an academic 

education to a significant number of young professionals in the MOAC, the need to 

spread the effort over so many discipline areas resulted in the training of only a few 

individuals in each subject matter area.

An effort was made to: a) match the participant training provided to the needs of 

the MOAC; and b) to develop an institutional linkage between the contractor (including 

subcontractor Tennessee State) and MCAC. The following is a tabulation of the 

universities from which the Swazis received their degrees-an indirect measure of the 

linkage developed between the MOAC and the prime contractor and primary 

subcontractor.

Penn State 

Tennessee State 

Other Univ. 

Total

MSc

9

6

7

22

BSc

2

4

6

Inc

3

3

Total

14

10

7

31

A final point concerning participant training. The contractor wishes to publicly 

recognize the excellence of the educational background of the Swazi participants and 

the diligence and hard work with which they undertook their studies. A "completion to 

degree rate" of 90 percent for aii long-term participants selected to participate in the 

this program is an accomplishment of which the participants, the MOAC and all Swazis 

should be extremely proud.
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Short-term Technical Assistance

Another critical input in the implementation of the SCSRET project is short-term 

technical training. As shown in Table 6, a total of 76 person-months of short-term 

technical training was delivered under the project. This represents 127 percent of the 

60 person-months of short-term training called for in the project's logical framework 

(see Inputs (2) Annex A).

The short-term training provided to the 38 Swazis can generally be divided into 

two categories: a) technical training for extension workers; and b) workshops and 

other short-term programs (often oriented toward management training) which were 

supplemental to the degree training of the long-term participants.

Equipment

The amount budgeted for equipment in the SCSRET was relatively minor in 

comparison to the size of the project. Specifically, the amount budgeted as the 

equipment line item was 4.3 percent of the total budget. The approximate percent of 

expenditures for equipment by function is as follows: transportation vehicles 30%; 

computers 23%; printing, audio, video equipment 22%; farm and laboratory equipment 

15%; and miscellaneous, including office equipment, 10%.

SCSRET Expenditures

The project budget, following Amendment No 9, was $11,145,338 (Table 7). As 

of August 20, 1991, the termination date of the project, expenditures totaling 

$10,865,143 have been submitted and have cleared the Penn State accounting 

system. Thus, 97.5 percent of the total dollars in the SCSRET budget have been 

processed through the contractor's official accounting system. However, this is not a 

final accounting since several invoices remain to be processed, including: a) invoices
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I Short Term Participant Training Program

Clara Dlamlni Farming System* Methods
David Dlamini Training of Trainers in Ag ft RD
Jameson Dlamini Dev & Operation of Art Extension
Khisimusi Olamini Farming Systems Methods
Lillian Dlamini Grain Storage 4 Marketing
Nomathemba Dlamini Ag Policy & Econ Analysis
Nlombi Dlamini Library Science
Ntombikayise Dlamini Farming Systems Methods
Paul Dlamini Dev & Operation of Ag Extension
Peter Dlamini Draft/Printing
Sam Dlamini Communications Managment

Sam Dlamini Impact Assessment Analysis
Sipho Dlamini Farming Systems Methods
DougGama Tissue Culture for Crops
Nicholas Gumedze Public Enterprise Workshop
Donald Hlope Video Communications

Donald Hlope Mgmt. of Information Systems
Jeremiah Hlatshwayo Training of Trainers in Ag ft RD
Dickson Khumalo Exec. Mgml ft Computer Training
Alfred Kunene Post Harvest Losses
Bernard Kunene Training of Trainers in Ag & RD
Sitsembile Kunene Plant Disease Diagnosis
Patrick Lukhele Public Enterprise Workshop
Milicent Malaza Social Science Quantitative Methoc
Clifford Manana Ext. Implement & Management
Rogers Matsebula Management Programs

Rodgers Matsebula Dev ft Operation of Ag Extension
Wilson Movovo Farming Systems Methods
George Ndlangamandla Communications Management
Magalela Ngwenya Executive Managment
Milton Mkhabela Tissue Culture for Crops
Chris Nkwanyana Management of Ag Research

Chris Nkwanyana Executive Management
Leonard Nslbande Integrated Pest Management
Michael Nxumalo Communications Management
Reuben Nxumalo Dev. ft Operation of Ag Extension
Willard Nxumalo Org. ft Mgmt. Development
Richard Shabalala Organ ft Mgmt of Govt Organization

Richard Shabalala Public Mgmt ol Human Resources
Richard Shabalala Management Education
Richard Shabalala Communications Management

Philip Shabangu Communications Management
Bhekizwe Vilakati Farming Systems Methods
Fifteen Participants Ext/lrri. Field Trip
Paul Mkhatshwa Executive Management Training

TOTAL

Location

Third Country (Lesotho)
U of Illinois (InterpaKs)
U of Missouri (USDA)
Third Country (Lesotho)
Kansas State University
U of Minnesota (USDA)
Tenn State
Third Country (Lesotho)
U of Wisconsin (USDA)
Penn State
MTDI. Ortando. Fla
Penn State
Third Country (Lesotho)
Nairobi. Kenya (IPBNET)
Harvard Inst tor In) Dev
Cornell University
A. D. Little
U of Illinois (Interpaka)
Penn State
Cornell (USDA)
U of Illinois (Interpaka)
Penn State
Harvard Inst for Int Dev
Penn State
Penn State (Co. Ext Ofc)
U of Conn. U of Fla, TSU. Pi
U of Wisconsin (USDA)
Third Country (Lesotho)
MTDI. Ortando. Fla
Penn State
Nairobi. Kenya (IPBNET)
Wash. D.C. (USDAVPenn St
Penn State
U of Flordia
MTDI. Orlando, Fla
U of Wisconsin (USDA)
USDA
George Mason Univ (USDA)
U of Conn
A.D. Little
MTDI. Ortando. Fla
MTDI. Ortando. Fla
Third Country (Lesotho)
Third Country (Zimbabwe)
Penn State

From

23-Apr-go
16-Jun-86
4-Jun-84

23-Apr-go
5-Jun-eg

15-Jun-87
13-Aug-Bg
23-Apr-go
2S-Aug-8S
14-Aug-sg
26-Dec-88
21-Apr-gi
23-Apr-go

8-Jan-88
24-Jun-aa

3-Jul-es
3-Sop-flO

16-Jun-86
10-Jan-91
6-Aug-flO

16-Jun-86
13-Jun-83
21-Jun-87
S-Jan-89
4-May-Si
3-Jan-86

22-Aug-88
23-Apr-go
26-DOC-88
13-Jan-go
B-Jan-68

24-Jul-85
3-Jun-go

14-May-go
26-Dec-8a

1-Jun-86
27-May-gi
30-Apr-86
20-Sep-BB
21-Sep-B7
26-Dec-8a
26-Dec-BB
23-Apr-go
27-Apr-91
14-Jul-91

To

27-Apr-90
16-Jul-86
19-Aug-B4
27-Apr-90
21-Jul-89
10-Jul-87
16-Feb-90
27-Apr-90
15-Nov-BS
24-Jan-go
5-Jan-B9
7-Jun-91

27-Apr-90
12- Jan-86
6-Aug-8a

13-Aug-BB
28-Sep-gO
16-Jul-86
13-Feb-91
7-Sep-90

16-Jul-B6
15-Sep-83
31-Jul-B7
6-Aug-89

31-May-gi
12-Jul-86
29-Ocl-BB
27-Apr-90

5-Jan-89
16-Feb-gO
12-Jan-eS
14-Sep-B5
29-Jun-gO
1-Jun-90
S-Jan-BO

13-Aug-86
28-Jun-91

2-Jul-86
17- Apr-89
11-Nov-B7
5-Jan-89
5-Jan-89

27-Apr-gO
4-May-91
9-Aug-91

Per Month*

0.25
1.00
2.75
0.25
1.75
1.00
6.00
0.25
2.75
5.50
0.25
1.50
0.25
0.25
1.50
1.25
0.75
1.00
1.00
1.00
1.00
3.00
1.25
7.00
1.00
6.50
2.25
0.25
0.25
1.00
0.25
1,75
1.00
0.50
0.25
2.50
1.00
2.00
7.00
0.75
0.25
0.25
0.25
3.75
0.75

76.00
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Amount Expenditures Remalng Funds % Expenditures 
LINE-ITEM CATEGORY Budgeted thru 8/20/91 Col C-Col B of Total Budqet
Salaries
Fringe Benefits
Travel & Transp
Allowance
Participant Training
Other Direct Costs
Equipment
Subcontracts

Total Direct Cost

Indirect Costs

Total Costs

$2,756,476
$773,627

$1 ,207,778
$746,954

$1.350,885
$699,090
$478.933

$1.441,713

$9,455,456

$1,689,882

$11,145.338

Estimate Outstanding Expenditures

Projected Total Cost

Projected net remainder

$2,680,885
$760.964

$1,095,388
$823,944

$1,342,009
$746,840
$414,852

$1,284,039

$9,148,921

$1,716,223

$10,865,144

$98,500

$10,963.644

$75,591
$12,663

$112,390
($76,990)

$8,876
($47,750)
$64,081

$1 57,674

$306,535

($26,341)

$280,194

$1 81 ,694

97.26%
98.36%
90.69%

110.31%
99.34%

106.83%
86.62%
89.06%

96.76%

101.56%

97.49%

98.37%
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that have been processed through the College's International Office, but not cleared 

University accounting; and b) invoices yet to be received (especially for shipping of 

household goods, but also including remaining bills from Swaziland and from 

subcontractors). The contractor estimates these remaining invoices will total 

approximately $98,500. If this is an accurate estimate, the life of project projected 

expenditures would total $10,865,144 or 98.4 percent of the planned SCSRET budget. 

The unexpended funds remaining in the budget would total slightly over $180,000. A 

final accounting will be provided to the project officer within the time period allotted in 

the official regulations.

Two budget line items will probably be outside the 10 percent flexibility allowed in 

the final accounting of the project. The major reason for the "out of bounds" 

projections for equipment (positive) and allowances (negative) is that the cost of 

shipping the equipment was originally budgeted as an equipment expense but it is 

being recorded in the Penn State accounting system as an allowance line item 

expense. Indeed if one compares the negative and positive balance in the two line 

items (to illustrate the concept of shifting the cost of shipping between two line items) 

the sum of the projected expenditure would be well within the contract line item 

expenditure limits. All other line items are within the 10 percent flexibility allowance.

SUBJECTIVE DISCUSSION OF ISSUES

General Issues

An attempt has been made to be as objective as possible in the development of 

this final report. That is, the emphasis to this point in the report has been to provide an 

objective analysis of "what has the project accomplished?" as measured against 

"what was the project expected to accomplish?" The logical framework was the 

vehicle used as the standard against which accomplishments were measured.
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It is difficult, however, for the author of this report to be completely objective after 

working on a project for ten years; first as Chief of Party of the design team and then as 

Project Manager for most of the life of the project. Thus, this section of the report, with 

warning to the reader concerning the inclusion of personal judgements, will include 

background information on the project, changes which would have enhanced project 

implementation, comments on the Devres final review report, and an impression of the 

changes observed in the MOAC in Swaziland.

The SCSRET effort was a true collaborative mode project, with representatives of 

MOAC, US AID and the contractor spending many hours discussing how the project 

should be designed and implemented. A compromise, which remained controversial 

to the end of the project, was the decision to design and implement a cropping 

systems project. The MOAC, correctly I think, argued the project should consider 

technical assistance support for the livestock enterprises on the SNL farmers. US AID 

argued that their bad experiences with livestock projects in other countries and the 

income distribution implications of an emphasis on livestock, prevented them from 

supporting a livestock segment to the project. The compromise reached was that the 

project would follow general cropping systems principals, and include some effort in 

the pasture and animal feed crops area.

A continuing concern is that the holistic "systems" approach inherent in farming 

systems models becomes an oxymoron when applied to a cropping systems 

approach. Obviously, a holistic approach is not being followed when the SNL's 

livestock sector is not included in the project. The point is that the collaborative mode 

used in the design of the SCSRET forced the use of a pragmatic approach which 

helped the MOAC meet their objective of improving the economic well-being of the 

SNL farmer, but stayed within the limits of the project design parameters decreed by 

US AID.
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There was an agreement among all parties that a major emphasis of the project 

should be in the area of participant training. A basic desire of the MOAC leadership 

was the replacement of expatriates serving as Research and Extension Officers with 

appropriately-educated Swazis. This resulted in the project's "raiding" the Extension's 

National Subject Matter Specialist's staff for individuals to start their long-term 

academic degree programs. While this had a negative effect on the nation's extension 

efforts, it was really the only source of BSc level staff members available for long-term 

participant status. Further, when these individuals returned to Swaziland with their 

degrees, the MOAC generally posted them as Research Officers. This process had a 

negative impact on efforts to rekindle the nation's extension program. Conversely, the 

Ministry's decision that at least a minimal level of research was needed before more 

complex extension programs could be developed is a logical one. That is, it is difficult 

to disagree with the Ministry's choice of using a sequential process in assigning the 

first participants returning with degrees to the research section. The participants 

destined to fill Extension Officer posts were then trained while the appropriate 

research information for Swaziland was being developed.

In retrospect, the decision to not conduct a base line survey during the first year 

of the project was not a good one. The reasoning at the time was that the University of 

Swaziland had just completed a major socio-economic survey that concentrated on 

SNL households and that more use could be made of the data collected annually by 

the MOAC. Further, it was argued that some time was needed to develop appropriate 

survey instruments which provided data ftom which generalizable observations could 

be made. Although the project now has in place three base studies which permit 

longitudinal measures, the project was too slow in getting these survey base points 

established.
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The contractor's failure to make a stronger argument that the domestic marketing 

of the agricultural goods being produced in Swaziland must be an integral part of the 

project was, in hindsight, not a good decision. The basic argument at the time was 

that this project should be concerned with enhancing production on SNL farms while 

other projects would address the marketing question. We should have more forcefully 

emphasized the recursive nature of the production and marketing cycle, and that 

decision-making regarding production is only valid in a system where a market exists 

for the product. In Swaziland, this domestic market was often not available or was 

operating inefficiently.

The output from the project's final external review is available in a 60-page 

document dated September 13, 1991. Rather than write "a review of a review," the 

reader is encouraged to read the six-page Executive Summary of the final review 

document which is included in this report as Annex O.

The general tone of the review lor each of the six major headings under the 

"Findings and Conclusions" is very positive. The review team's conclusion regarding 

the attainment of the project's EOPS is based on five measures of institutional 

development, including: leadership (good); resources (excellent); structure 

(significantly improved); program (moderately successful); and philosophy (very good).

The contractor views the evaluation report on the pruject as very positive with the 

exception of two interrelated concerns that account for the negative comments in 

evaluation, namely: 1) the failure to totally follow a cropping system research and 

extension model; and 2) the belief that the contractor team did not fully understand 

Swaziland institutions.

In 1981 when the project was being designed, and in April of 1982 when the 

project had its first long-term TA personnel arrive on post, the literature on farming 

systems or cropping systems was very much in its infancy. Indeed the report of the
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final review team includes the suggestion that the terms recommended for use in a 

cropping system project should be those in a book published in 1984. The report also 

indicated the contractor should have used more cropping systems professionals on 

long term technical assistance assignments. Yet the only cropping system specialists 

at that time were self-ordained specialist because, to the best of our knowledge, there 

were no formal degree programs in cropping systems analysis in 1981.

A second concern expressed by the final review team was that the "Swazi 

institutional environment was incompletely understood and incompletely addressed--" 

by the contractor. The contractor agrees with this statement. Indeed, a contractor who 

believes in the reverse philosophy of "completely understanding and completely 

addressing the institutional environment of Swaziland" is a bit frightening. Indeed, the 

contractor's initial interest in the project was based on the knowledge that the project 

would be designed and implemented in collaborative mode with Swazi Officials who 

understood the institutional structure in Swaziland.

Testimonials by individuals concerning the efficacy of a product, idea or project 

are not generally regarded as passing scientific scrutiny. However, one indicator of 

the contractor's understanding of Swazi institutions is a statement (made a dinner at 

the home of Mission Director Roger Carlson on June 27,1991) by MOAC's Principal 

Secretary Frank Buckham. He said "the cropping systems project is the best project 

the Ministry has ever been involved with."

The aim of the SCSRET project was to increase the economic viability of farming 

on SNL land by improving and expanding the research and extension capacity of the 

MOAC. That is, to institutionalize a process by which appropriate research results are 

made available to the SNL farmer in a timely and efficient manner. A definitive 

evaluation of the project's success will only be possible at some future date since 

institutional building is a time consuming process. However, it is the contractor's
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belief that the legacy of this project's efforts will be a significant improvement in the 

Swaziland Ministry of Agriculture and Cooperatives operating efficiency and 

effectiveness. More importantly, the programs of the Ministry will be designed and 

implemented by very capable Swazi professionals.
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A. RESEARCH

1. On-Cam survey

2. Research experiments scientifl- 
cally designed and conductad on- 
station and on-fans.

3. Production of an HOAC Annual 
Raaaarch Report.

4. Rtaearcli results incorporated 
into Cropping Systems 
r ecofan* nda 11 ona .

5. Researchers and staff fully 
prepared to carry out a national 
research program in the following 
areas; horticulture* agronomy* 
biometry socio-economic*, pastures 
and plant pathology

6. Establish National Research 
capacity in agriculture economics.

7. Research Station Management 
capacity enhanced.

8. Linkages established with 
International Research Centers

9. At least 3 Swazis trained in 
research areas critical to the 
national research prograw.

| INDICATORS; —————~~

1. Completed base study

2. Constraints identified* research 
conducted and results analyzed and 
reported for the primary crop 
programs.
3. Constraints identified and 
research results reported annually.

4. Cropping systems recommendations 
incorporated into extension messages 
by the Agricultural Infarction 
Section* for use by extension 
personnel.

5. Twelve Research Officers 
conducting research* analyzing data 
and preparing research reports. 
Research Officers inter-acting with 
other professionals in their 
discipline (both in Swaziland and 
Abroad).
6. Professional staff contributing 
to the national research program. 
Research Officer has initiated 
research programs and is providing 
support services to other scientist*.
7. Rolling 3 year Research Morkplan 
in place.
A formal process of research 
planning established. 
B. Short tern training of Research 
Officers at International Agri 
cultural Centers. 
Continued collaborative work with 
ClMMrT, IITA, ILCA, 1C JUSAT and 
other relevant lARCs. 
9. Research Officers in training 
complete their degrees. 
Plan and budget for on-going staff 
development_____ __ ___

MEANS:

1. PES

2. Annual Contractor reports

3. HOAC records and reports

4. Observations

INPUT TO OUTPUT ASSUMPTIONS;

1. The COS will establish requiri

2. Qualified Swazis will be 
available for training.

3. Posts essential to the project 
will be filled by qualified Swaz



8. EXT13IS1UN

10. In-service Training Program 
expanded and implemented. * 
Additional emphasis placed on 
enhancing tha training capacity 
*nd management.

11. Expanded production ot 
multl-«adla materials by 
information section (or use in 
extension training
12. Extension Hanagement Capacity 
 financed.

13. Extension Training.

I
I 10. Scheduled in-£arvlca programs

Enhancement of resource personnel's
training skills.
Three year rolling plan for
in-service training.
All 159 EMs receiving a minimum of
tuo weeks, appropriate technical
in-service training annually.
Continued us« of Print media.
Initiate MOAC capability In the
areas of audio visual* radio* tapes (
slides, etc.
Planning and budgeting capacity in
place.
SBO/TS returned with HPA.
Plan and budget for on-going staff
development.
Extension Training Coordinator
returned with BSc.

S O

C. RSSEARCU AND EXTENSION LINKAGES

14. Strengthened linkages between 
Researcht Agricultural Information 
extension and Faculty of 
Agriculture.  

IS. Linkage Training or croaa- 
training.

16. Far* Demonstration and Field 
days. 
N1^. facilities in'plaoeX

|

14. UNISUA and MOAC cooperating on 
the development of research and 
extension training programs.
- Communication mechanisms between 
research and extension strengthened.
- Joint research extension programs 
planned and budgeted for.

I Research officers coordinating with extension personnel on tha develop- 
aent of recommendations. 
Research officers assisting In the 
technical training of extension 
personnel.
15. Training of research and exten
sion officers Including emphasis
on coonunication skills which will
facilitate research-extension
linkages.
Four SCO's returned with degrees
16. 162 on-fann demonstrations. 
and 10 farmer field days. \ 
17vTcainlng\Cacility -established a^t

Ry 
Horning- cojistxucfced^oe-NSHSs *fMRS



NARRATIVE SUMMARY
INPUTS

1. Technical Assistance

2. mining

3. Construction

4.

S. Subcontract Coordination, 
Secretarial end Administrative 
Assistance.

'6. Three external evaluations

7. OClMC

6. Contingency

CDS
1. 5>,iaries
2.' Vehicle Maintenance. operation 

A replacement
3. Research end Tr«inincj C«cilici*s 

And office sp*c5, nouaing *nd

5. Tr*v«l co«ca (or participants
6. Co*K&dit&«a *nd »uppli«*

I

years oC long tara and 
short te» TA ($9,415.000). 

77 study years ot academic 
training end 60PM of short term and 
work/study training ($1,253,000). 
3. Research Library/Conference room
- Soils Lab. extension
- Agricultural information section 

building
- 1 TA staff house
- 14 houses for Research Assistants

1. Contractor Report*

2. Project Evaluations

3. Observation

• 10 ?i«id Research storage
($533,000) 

4. Research equipment, lab.
| equipment, agricultural information 
j production oaterials, research 
trial cooaoditiea, office 
supplies, information production 
 aterials, vehicles and motorcycles 
for logistical support to research 
and extension; recorder and 
enumerator expenses ($674,000)

5. '22 person years oC contract 
coordination, hone and secretarial 
assistance ($660,000).

6. 2 Midtfc.TB pcojact a valuations 
and final $134.000

7. Workshops ($18,000) 

$208,000

$2,336,000 
9 346,000

$1,070,000

$ 211,000 
$ 332,000
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INTRODUCTION

This report summarizes the results of a series of studies that were 

designed to assess the rate of technology adoption by Swazi Nation Land 

farmers. These data provide indirect evidence of the impact of the Swaziland 

Cropping Systems Research and Extension Training Project on the uses of 

recommended practices. Since some of these data have been obtained within the 

last four months, this report will hopefully also be useful to officials in 

the Swaziland Ministry of Agriculture and Cooperatives and the Malkerns 

Research Station for information and planning.

The report is divided into four major sections. Hie first section 

describes the research procedures including the samples utilized, the research 

design, and the design of the analytic approach. The second section 

summarizes the findings including 1) the rates of adoption of a series of 

recommended practices, 2) the percent of fanners who use the recommended rates 

o? application of these practices, 3) the level of homestead self-sufficiency, 

4) the extent of contacts by farmers with the extension and the research 

system, 5) t!ie relationship between extension and research contacts and 

adoption rates, 6) levels of ownership of agricultural equipment, 7) an 

analysis of gender differences relating to the adoption of practices, and 8) 

the relationship of off-farm income to adoption of technology. The 

conclusions are reported in the third section and the last section of the 

report includes an appendix.

RESEARCH PROCEDURES

Since 1985, several surveys have been conducted by the Socioeconomic 

Section of the Swaziland Agricultural Research Division. The data presented 

in this report are drawn from these surveys. In this section, each survey
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will be described, the research design utilized will be explained, and the 

limitations of the study will be discussed.

The Surveys

The first survey, which will be referred to as the "Curry Survey," was 

conducted during the 1985-86 cropping season by Dr. John Curry. The original 

sample consisted of 120 homesteads, but this study utilized the 102 homesteads 

which were located in the Highveld and Middleveld regions of Swaziland where 

most of the maize is grown. These 102 homesteads are located in 18 sub-areas 

of nine Rural Development Areas (RDAs). Location of the RDAs from which the 

sample was drawn are displayed on Map 1. Characteristics of the RDAs have 

been described elsewhere (Curry, 1988; Stokes, et al., 1988).

The sample was drawn using a random cluster without replacement 

technique. The initial list of farmers was developed from extension workers' 

farmer lists. The first 12 homesteads were chosen in random order, six from 

each of two areas within the RDA. Interviews in the sample RDAs began during 

the first week of November, 1985. The interviews continued weekly until all 

the fields of the homestead had been harvested. All interviews were completed 

by June of 1986. Additional details concerning how the Curry Survey was 

conducted can be found in Curry (1988) and Stokes, et al. (1988).

The second survey, labeled the "Dlamini Survey," was conducted in 1988. 

The Dlamini Survey was conducted with 200 Swazi Nation Land homesteads growing 

maize in the Middle and Highveld areas of Swaziland. A subsample of 90 

homesteads which were part of the 1985 Curry Survey were reinterviewed. A 

second subsample of 110 homesteads was selected from a set of farmers who were 

part of the Monitoring and Evaluation Unit's f^EU) farm management survey.
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These included homesteads in 11 RDAs, eight of which were homesteads located 

in the same RDAs as the Curry Survey homesteads and three in other Middle and 

Highveld RDAs (see Map 1).

The 110 MEU sample was also drawn by using a random cluster without 

replacement technique from aerial photo maps. Enumeration arees to be 

surveyed were selected, the cluster of homesteads covering a certain radius 

were formed, and the required number of clusters was selected. The farmers 

were interviewed from April 1 to June 15, 1988. Yield and plant population 

estimates were done during March and April, 1988, and fields were measured 

during June, July and August of 1988. Further details on the Dlamini Survey 

can be found in Dlamini (1990).

The third survey was also conducted in 1988. This survey is called the 

"Malaza Survey" and was conducted in both the RDAs and the nonRDAs. The 1986 

census enumeration area map was used to define the sampling frame. A 

proportionate sample of 203 homesteads was randomly drawn from the sampling 

frame of all homesteads from each ecological zone. Given the density of 

homesteads, most of the 203 homesteads selected were from the Middleveld and 

Highveld.

The "Dlamini-War!and Survey" was conducted from February 4 ? 1991 to April 

5, 1991. Ninety-eight homesteads which were part of the Curry Survey were 

reinterviewed and 102 of the Dlamini Survey MEU subsample of homesteads were 

reinterviewed. Questions asked on the earlier surveys were repeated. Because 

of the short time available to collect and analyze the data (4 months), no 

information on yields, plant populations or field sizes was obtained.



The Research Design

These four surveys were linked to create the research design. The three 

samples (Curry, Dlamini, and Malaza) formed the basis for the research design 

as displayed in Table 1. Most of the farmers who were part of Curry's 1985 

Survey were interviewed three times (1985, 1988, 1991). This panel design 

makes it possible to chart changes in the adoption of recommended agricultural 

practices over a six year period. In 1985, 102 farmers were interviewed. The 

1988 Dlamini Survey did not include the 12 farmers in the Tikhuba RDA which is 

located in the Lubombo Plateau, so only 90 of the farmers from Curry's 1985 

sample were interviewed. In the Dlamini-Warland 1991 Survey, an attempt was 

made to contact all 102 farmers interviewed in 1985. We were able to locate 

98 of these farmers.

Table 1. Design at the Technology Adoption Study

Curry Sample
Dlamini Sample
Malaza Sample

Year of Survey
1985 1988

102a 90
110
203

1991

98
102

Number of farmers interviewed

The Dlamini sample of farmers was interviewed at two different points in 

time (1988, 1991). Of the original 110 farmers interviewed in 1988, we were 

able to locate 102 of these farmers in 1991. The Malaza sample farmers were 

interviewed only once (1988).

As will be discussed in more detail below, conventional quasi- 

experimental designs to assess the impact of the Swaziland Cropping Systems

A
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Research and Extension Training Project are not possible. The research design 

displayed in Table 1, while not a quasi-experimental design, provides valuable 

information about adoption of technology and provides some indirect evidence 

about the correlation of certain Swaziland Cropping Systems Project activities 

and SNL farmer adoption patterns. Not only can the adoption behavior of these 

farmers be charted over time, but the three samples make possible a series of 

comparisons among the groups.

The three samples appear to have been associated with the Swaziland 

Cropping Systems Research and Extension Training Project (SCSRETP) in 

different ways. The SNL farmers in Curry's sample became involved in on-farm 

trials which were developed by the SCSRETP, and were also involved in studies 

such as the Labor and Input Survey which were conducted during the lifetime of 

the project. The SNL farmers in the Dlamini sample lived in the RDAs which 

were often a focal point for SCSRETP activities, but were not as involved with 

the on-farm trials as were Curry's farmers. The SNL fanners in Malaza's 

sample were drawn from a national sample of farmers (both in RDAs and in 

nonRDAs). This sample is a different group of SNL farmers because they were 

not involved with on-farm trials or the MEU surveys. While it is impossible 

to conclude that any given farmer was influenced by the project, the 

probability of the Curry SNL farmers being influenced by the project was 

higher than for the SNL farmers in either Dlamini or Malaza samples.

Limitations of the Research Design

In a conventional impact or evaluation study, a quasi-experimental design 

is utilized to connect the treatment with the intended outcomes (Campbell and 

Stanley, 1963; Cook and Campbell, 1979). A quasi-experimental design is not



possible for this impact study. There is no baseline study to establish the 

basis for change, although some estimates can be made of farmer adoption rates 

in 1980. There is no control group, although the creation of a control group 

would have been impractical since no program would ever want certain farmers 

to be systematically excluded from having access to the information it 

develops and disseminates. The "treatment" from the SCSRETP has been diffuse 

and difficult to precisely identify or differential from other agencies and 

donors active in the country. In some cases, such as on-farm trials, the 

treatment can be more easily identified but not isolated from other 

activities.

Therefore, the research design utilized is open to both internal and 

external threats to validity (Cook and Campbell, 1979). The threats that are 

most likely to be present include selection, maturation, testing, the 

interaction of testing and treatment, and the interaction of selection and 

treatment. Thus, if we observe a change in adoption rates, is it due to the 

program or due to the fact that those who were involved in the program were 

more progressive and would have improved even without the program? Is a 

change due to the program or to the fact that reinterviewing farmers makes 

them more aware of these practices and they, in turn, become motivated to 

adopt before the next interview? The point is that, without an experimental 

or accepted quasi-experimental design, there is no way to directly connect 

program activities with adoption outcomes.

However, even a short time series design such as the one displayed in 

Table 1 has some advantages (Campbell and Stanley, 1966). If we find abrupt 

changes in the trend of the adoption of a practice over time and there is 

evidence that the program was emphasizing this practice, at least we have a

o
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correlation between the program activity and the change. All of the threats 

to validity still apply, but we can cautiously interpret this correlation. A 

second advantage is that if the changes in the adoption of several practices 

all move in the same direction over time, we can draw some conclusions from 

the pattern of change. Finally, if we have some evidence that one group of 

SNL farmers were more involved with the project than the other group of SNL 

farmers, comparisons between these groups may also allow one to draw some 

conclusions.

FINDINGS

The linkage of these surveys makes possible comparisons of the same 

farmers over time as well as comparisons of farmers from different samples.

The findings presented in this section of the report are based on both these

2
comparisons. The statistical tests are either X tests, Z tests for

difference of proportions, or Z tests for difference between two proportions 

when using the same respondents at two different points in time. Because of 

the large number of possible statistical tests, only the key statistical tests 

 vill be discussed in the report.

In addition to the statistical tests, we will also look for overall 

patterns of change. If the direction of change is the same over a number of 

indica\ors, this overall pattern of change will also provide evidence of a 

trend. In either case, such changes will be viewed cautiously given the 

limitations discussed earlier and the warnings given by many researchers about 

"gain scores" (Alwin and Sullivan, 1975), i.e., basing a conclusion only on 

the simple change in an indicator from one time to another.



Adoption of Recommended Practices

Ths surveys conducted between 1985 and 1991 asked the farmers about a 

series of recommended farming practices. These included 1) planting hybrid 

maize, 2) use of basal fertilizer, 3) use of nitrogen topdress fertilizer, 4) 

use of pesticides, and 5) tractor plowing. There were also recommendations 

concerning seeding rates for hybrid maize, application rates for basal 

fertilizer, plant populations, and rates for tractor plowing. 1 The findings 

in this section will consider if the farmers were using the practice or not, 

and the next section will report the findings on recommended rates of these 

practices. For more details concerning these recommended practices, see 

Dlamini (1990).

Table 2 reports the proportion of the Curry sample farmers using these 

various farming practices over the three time periods. We did not include 

herbicide use or the use of the modified ox-planter shoe because only a few 

percent of these farmers had used these practices.

The first three columns of Table 2 summarize the proportion of SNL 

farmers in the Curry sample who were using each of the recommended practices 

during the year each of the surveys was conducted. With the exception of 

hybrid maize seed which was used by a very high proportion of farmers from 

1985-1991, the proportion of farmers using these practices increased 

significantly from 1985 to 1991. The increase in both basal fertilizer and 

pesticide use occurred from 1985 to 1988, the use of tractor plowing increased 

steadily over the six year period, while the proportion of farmers using

1There were also recommendations for early planting, but because the 
planting dates in both 1985 and 1991 were influenced by weather conditions, we 
decided not to include planting dates in the analysis.
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Table 2. Percentage of SNL Farmers in Curry's Sample Who Were using the 
Recommended Practices (N-85)

Hybrid Maize Seed3

Basal Fertilizer

Topdress Fertilizer

Pesticides

Tractor Plowing

1985
Survey

95

83

32

36

61

1988
Survey

93

94

26

62

71

1991
Survey

93
94*

73C

72C

87C

Discontinuity

6

4

17

18

8

Experience
with

Practice

99

98

90

90

95

.05 

.01

topdress increased sharply (from 26 percent to 73 percent) from 1988 to 1991. 

We will comment on reasons for these changes later in the report

The last two columns of Table 2 provide data on discontinuity of the use 

of the practices and experience with the practices. In the 1991 Dlamini- 

Warland survey, the farmers who were not currently using a particular practice 

were asked 1) if they had ever used the practice in the past, 2) when they 

last used the practice, and 3) why they stopped using the practice. For all 

practices, some of the farmers who were not currently using each practice had 

used the practice before, particularly topdress fertilizer (17 percent) and 

pesticides (If percent). The most frequently cited reason for farmers 

discontinuing the use of hybrid seed, basal fertilizer and topdress fertilizer 

was lack of cash. Most farmers stopped using pesticides because they had no
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pests, and the majority of farmers who stopped using tractors for plowing did 

so because the tractors were not available. Very few farmers had stopped 

using any of the practices because they were not effective or because the 

farmers were unable to successfully use them.

The last column in Table 2 summarizes the percentage of the SNL fanners 

in Curry's sample who had experience with each practice. "Experience" is 

defined as the proportion of farmers who had used the practice in the past. 

For topdress fertilizer, 73 percent of the farmers were using this practice in 

1991 and 17 percent had used topdress fertilizer in the past. Thus 90 percent 

(73 + 17) had used topdress fertilizer at some time. Since most farmers who 

were not using a particular practice in 1991 had used the practice within the 

last two or three years, the experience with the practice is recent. Ninety 

percent or more of the SNL farmers in the Curry sample had experience with 

each of the five practices.

The data summarized in Table 3 include the SNL farmers in Curry's sample 

from the Tikhuba RDA who were interviewed in 1985 and 1991. The rates of 

adoption and the level of experience for Curry's sample with the Tikhuba 

fanners included are similar to those of Table 2. The adoption rates and the 

experience levels of these SNL farmers in 1991 are relatively high.

Table 4 presents the data for the Dlamini sample. For four of the five 

practices, the rate of use of recommended practices increased from 1988 to 

1991. The one exception was basal fertilizer, where the usage proportion 

dropped from 86 percent to 80 percent. The increases in topdress fertilizer 

and tractor plowing are statistically significant. The change in topdress 

fertilizer use is very similar to the changes reported for the Curry farmers 

(30 percent to 70 percent for the Dlamini sample; 26 percent to 73 percent for
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Table 3. Percentage of SNL Farmers in Curry's Sample (Including Tikhuba RDA) 
Who Were Using the Recommended Practices (N=96)

Hybrid Maize Seed

Basal Fertilizer

Topdress Fertilizer

Pesticides

Tractor Plowing

ap < .05 
*p < .01

Table 4. Percentage 
Recommended

Hybrid Maize Seed

Basal Fertilizer

Topdress Fertilizer

Pesticides

Tractor Plowing

1985 
Survey

97

84

30

33

60

of SNL Farmers 
Practices (N-

1988 
Survey

84

86

27

59

58

1991 
Survey

93
95a

70*

71*

87*

in Dlamini 
99)

1991 
Survey

86

80
69a

65
78a

Discontinuity

6

3

20

18

8

's Sample Who Were

Discontinuity

11

13

14

13

12

Experience 
with 

Practice

99

98

90

89

95

Using the

Experience 
with 

Practice

97

93

83

78

90

.01

to
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the Curry sample). The number of farmers in Dlamini's sample who had 

experience with each practice is also relatively high ranging from 78 percent 

with pesticides to 97 percent with hybrid maize seed. The reasons given for 

farmers discontinuing the use of a practice are very similar to those given by 

the farmers in Curry's sample.

The final table (Table 5) in this group of tables summarizes the rates 

of practice usage by the farmers in the Curry sample, the Dlamini sample, and 

the Malaza sample. To standardize the comparisons, only the data obtained by 

the surveys in 1988 are presented. The overall pattern that emerges fro-n 

Table 5 is that rates of usage are highest for the SNL farmers in Curry's 

sample, the rates of usage are lowest for the farmers in Malaza's sample, 

while those farmers in Dlamini's sample are between the other two groups of 

farmers. The exception to this pattern is the rate of usage of topdress 

fertilizer which is highest for Malaza's sample. The greatest differences are 

for soil testing (a practice that was measured only once for each sample) 

where those in the Curry sample are four to six times more likely to have had 

their soil tested.

Interpretation of the Practice Usage Findings

Reviewing Tables 2 to 4, it is apparent that the SNL farmers in both the 

Curry and Dlamini samples increased their use of recommended practices. There 

was little change in the use of hybrid maize for either sample, and the 

farmers in the Dlamini sample decreased their use of basal fertilizer from 

1988 to 1991. Otherwise, the use of all practices increased over the time 

periods the studies were conducted, although not all of these changes were 

statistically significant.



14

Table 5. Comparison of Percentages of SNL Fanners in Curry, Dlamini, and 
Malaza Samples Who Were using Recommended Practices

Practice

Hybrid Maize Seed

Basal Fertlizer

Topdress Fertilizer

Pesticides

Tractor Plowing

Soil Testing

1988 Curry 
Sample (N-85)

93

94

26

62

71

63 (1991)

1988 Dlamini 
Sample (N-99)

84

86

27

59

58

19 (1991)

1988 Malaza 
Sample (N-203)

79

66

44

41

44

11

The most dramatic increase in use was for topdress fertilizer. For the 

Curry sample, the usage rates were relatively low in 1985 (32 percent) and 

1988 (26 percent), but the rate increased to 73 percent in 1991. Similarly, 

the increase in usage of topdress fertilizer was 2.5 times from 1988 to 1991 

for the Dlamini sample farmers. Given the abrupt change in these usage rates, 

we reviewed the program activities of the SCSRETP before and during the 1988 

to 1991 period. We discovered that there was a significant research and 

extension effort during this time. Kirk Iversen, who was an extension 

agronomist for the project, described the activities during this time in a 

memo to the authors of this report. Part of that memo is reproduced below:

In general, project activities were primarily research- 
oriented from 1983 to 1987. Extension-type activities during that 
time were limited to field days at sites of on-farm trials and a 
few seminars for extension workers. Extension activities of the 
Project during that time were more oriented towards methodology 
than technical information. To generalize, 1983 to 1987 was the 
time period that results were found. 1987 and 1988 was when the

•1
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information was transferred to extension staff through Field 
Support Guides, training workshops, and other activities.

Nitrogen deficiency was identified early as a major limiting 
factor by the Malkerns Research Station (MRS) staff (mainly 
Seubert and Mamba). On-farm trials confirmed this and field days 
at the farms demonstrated this to farmers in the communities in 
which on-farm trials were conducted.

Surveys of extension staff in 87 and 88 identified N 
fertilization as a major concern of theirs. This served to make 
the topic a priority in T&V messages and extension training.

Training workshops on nitrogen recommendations were conducted 
in 1988. Maize variety recommendation leaflets produced for 
suppliers and farmers were released in 1988; these included 
recommendations for N topdressing and were distributed by 
extension staff and at retail shops. In 1988 N fertilizer 
recommendations were included in one-day seminars for retailer/ 
suppliers in each region.

Publications:

Nitrogen top dressing of maize
Cold drink can method of fertilization
Maize variety recommendations leaflet

(Iversen, 1991)

There is at least a correlation between the activities of the project 

and the abrupt increase in topdress fertilizer use. The limitations discussed 

above also apply, so cause-effect statements are inappropriate.

The changes in pesticide use, which primarily occurred between 1985 and 

1988 cannot be linked as directly to the project, although there was an 

extension effort in this area between 1988 and 1991 (Diamond, 1990). The 

changes in tractor plowing usage are also difficult to link to the project. 

During this period, the Ministry of Agriculture and Cooperatives was engaged 

in a longstanding effort to increase the use of tractors. These data may 

reflect the efforts of this project.
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A large number of SNL farmers in both samples reported having experience 

with these practices. It would appear the extension i*nd research system in 

Swaziland has had good success in encouraging farmers to try these practices. 

We will present more data on this point later in the report.

Recommended Rates of Application for Practices

In his M.S. thesis, Dlamini (1990) reported recommended rates of 

application for hybrid maize seed, basal fertilizer, plant populations, and 

rates for tractor plowing. These rates were based on his review of 

publications from the Ministry of Agriculture and Cooperatives. In this 

section, data will be presented for the three samples regarding the use of the 

recommended rates of application of these four practices.

Table 6 presents the results of the analysis of the recommended 

application rates. The rates reported by Dlamini (1990) were 20 kg/ha or more 

for hybrid maize seeding, 2) 52.5 kg/ha or more for basul fertilizer, 3) 1.5 

hours per ha or more for tractor plowing, and 4) 33,000 or more maize plants 

per ha for plant populations. We were unable to determine the hybrid seed 

rate in the 1985 Curry Sample because weather conditions required many farmers 

to plant twice (Curry, 1988). As reported above, we were unable to measure 

plant populations in 1991.

The data presented in Table 6 are organized differently from the 

previous tables. Since we were unable to measure field sizes in 1991, we were 

unable to determine the maize hectares for 18 percent of the homesteads that 

had increased their farm size. A second restriction was that Dlamini was able 

to use only 136 of 195 homesteads in 1988 for the analysis of application 

rates because of missing data problems. Preliminary analysis indicated that
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Table 6. Percentage of SNL Farmers in the Curry Sample and the Dlamini Sample 
Who Used the Recommended Application Rates

Practice

Hybrid Maize Seed Rate

Basal Fertlizer Rate3

Tractor Plowing Rate3

Plant Population Density

Curry 1985 
Sample (N-90)

29

45

36

Dlamini 1988 
Sample (N-136)

38

43

44
51*

Dlamini 1991 
Sample (N=100)

62C

47*

58*

--

fjests of differences in proportions for 1991 vs. 1985 
!p < .05 
cp < .01

using only the homesteads that were in the Dlamini 1988 restricted sample and 

had not become larger by 1991 created a serious systematic bias. We decided 

to use a more conservative approach (i.e. where the differences over time were 

much smaller). We took all the fanners in Curry's sample (except those in the 

Tukhuba RDA), the restricted 1988 Dlamini sample, and those farmers from the 

restricted 1988 Dlamini sample whose fields had not increased in 1991, and 

treated those samples as three comparison groups.

The results regarding basal fertilizer and tractor plowing are similar 

to the trends reported for utilization rates. Plant populations increased 

from 1985 to 1988. The most interesting result, however, is the abrupt change 

regarding the use of the recommended rate for hybrid maize seed. Since the 

1988 and 1991 samples are relatively comparable (e.g. 100 of the farmers are 

the same farmers), this change from 38 percent to 62 percent is noteworthy,

•A1
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particularly in light of the fact that there were virtually no differences in 

the utilization rates for hybrid maize seed.

In the memo provided us by Kirk Iversen (1991), he pointed out that the 

SCSRETP was also emphasizing seed rates during this period. In his memo he 

states:

Poor plant population was identified early as a major limiting 
factor by the Malkerns Research Station (MRS) staff (mainly Seubert 
and Mamba). Contributing factors were

* low seed rate
* desire by farmers for large cobs *nd multiple-cobbing
* seed burn by starter fertilizer in ox-drawn planters
* poor planter adjustment (tractor and ox-drawn)
* poor tillage

Surveys of extension staff in 87 and 88 identified plant 
population as a major concern of theirs. This served to make the 
topic a priority in T&V messages and extension training.

Training workshops on seed rate recommendations were conducted in 
1988. The 1988 maize variety recommendation leaflets that were 
distributed by extension staff and at retail shops also included 
recommendations for seed rate. In 1988 seed rate recommendations were 
also included in one-day seminars for retailers/suppliers in each region.

Publications:

How to choose your maize varieties
Maize variety recommendations leaflet
Maize seed sizes and selecting SAFIM planter plates
The ox-drawn planter

(Iversen, 1991)

Again we have a correlation between a project activity and an abrupt change in 

the use of a recommended practice.

Baseline Estimates of Use of Recommended Practices

As pointed out earlier, no baseline study was available to chart the 

changes over the lifetime of the project. In the 1991 Dlamini-Warland Survey,
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all fanners who were currently using a practice were asked what year they 

first tried the recommended practice. The information given by the farmers 

indicates the proportion of current adopters who had tried the practice before 

the project began. Recognizing the possibility of errors in recall, these 

data provide a rough estimate of a baseline for the Curry and Dlamini samples.

These data are summarized in Table 7. For both samples, the percentage 

of SNL farmers who trisd each practice by. 1980 and after 1980 are displayed. 

For four of the five practices, over one-half of the Curry SNL farmers had 

tried the practice by. 1980. Keep in mind that trying a practice does not 

indicate that the fanner used the practice continuously from that date on. 

For the farmers in the Dlamini sample, over one-half tried four of the five 

practices after 1980. The data suggest that large numbers of both samples 

first tried each practice after 1980, but the farmers in the Curry sample had 

more experience with the practices by 1980 than did the SNL farmers in 

Dlamini's sample.

Table 7. Estimated Percentage of SNL Farmers Currently Using Practices Who 
Had Tried the Recommended Practices By 1980 and After 1980

Currv Samole (N-85)
Practice

Hybrid Maize Seed

Basal Fertilizer

Topdress Fertilizer

Pesticides

Tractor Plowing

By 1980

45

64

52

61

58

After 1980

55

36

48

39

42

Dlamini Samole (N-99)
By 1980

35

51

37

40

46

After 1980

65

49

63

60

52
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Outcome Measures

One of the major goals of the Swaziland Ministry of Agriculture and 

Cooperatives and the SCSRETP is to help farmers grow enough maize to feed the 

members of their homestead. Another goal is to have the country's agriculture 

develop to the point where the SNL farmers can raise enough maize to sell. We 

now turn to the data related to self-sufficiency and selling maize.

Table 8 presents the data related to these two goals for the three 

samples. The farmers were asked, "In most years, do you produce enough maize 

to feed your household?" and "Did you sell any of your maize last cropping 

season?" The data in Table 8 indicate that there have been modest gains in 

self-sufficiency and the number of farmers who sell maize. From 1985 to 1991, 

the percentage of the SNL farmers in the Curry sample who reported they were 

self-sufficient increased from 75 percent to 94 percent. 2 The gains for 

selling maize was 7 percent from 1988 to 1991. Gains for the Dlamini sample 

were 4 percent for self-sufficiency and only 2 percent for selling maize. 

Only the increase in self-sufficiency from 1985 to 1991 for the Curry Sample 

is statistically significant.

The differences between the three samples deserve comment. For example, 

in 1988 the self-sufficiency rates were 86 percent for the Curry sample, 67 

percent for the Dlamini sample, and 50 percent for the Malaza sample. In the 

discussion of the three samples, we noted that the SCSRETP was more directly 

involved with the SNL farmers in the Curry sample because of the on-farm 

trials. In both 1988 and 1991, the SNL farmers in the Curry sample have

2The measure of self-sufficiency for the 1985 Curry sample is not 
identical to the 1988 and 1991 measures. Curry measured maize output "aim" 
while we measured maize output.
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Table 8. Percentage of SNL Farmers Who Reported They Were Self-Sufficient and 
Who Sell Maize

de Vletter (1983) 
p < .01

1978-1979 1985 1988 1991

Curry Sample

Self-Sufficiency

Sell Maize

Dlamini Sample

Self-Sufficiency

Sell Maize

Malaza Sample

Self -Sufficiency

Sell Maize

de Vletter Sample3

Sell Maize

75 86

49

67

26

50

22

12

94*

56

71

28

--

--

--

hiuher rates of self-sufficiency and selling of maize than the farmers in 

either the Dlamini or Malaza samples. Thus there is a correlation between 

those farmers most associated with the project and levels of self-sufficiency 

and selling maize. Again, this correlation must be viewed with caution 

because of the internal validity threats of selection bias and maturation.

Data from a 1978-1979 study by de Vletter (1983) are also included in 

Table 8 as a quasi -baseline. In 1978-1979 de Vletter reported that 12 percent 

of the SNL farmers in his sample sold maize. By 1991, 56 percent of Curry's
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sample, 28 percent of Dlamini's sample, and 22 percent of Malaza's sample were 

selling maize. All of these percentages are statistically significantly 

different from 12 percent (p < .01). Treating these four samples (de Vletter, 

Cirry, Dlamini, and Malaza) as comparison groups, there has been a significant 

improvement over the ten to eleven year period in the number of farmers who 

sell maize.

In all three samples, there is a considerable difference between the 

percent, of farmers who reported they grew enough maize to feed themselves and 

the percent who sell maize (38 percent for Curry sample in 1991, 43 percent 

for Dlamini sample in 1991, and 28 percent for Malaza sample in 1988). There 

are several possible reasons for these differences. Many family members who 

live off farm often are given surplus maize. Some SNL farmers find it 

difficult to transport their maize to buyers such as the Swaziland Milling 

Company. Other SNL farmers produce at or slightly above the level required 

for self-sufficiency, and don't have any surplus they can sell.

Other data related to self-sufficiency and maize sales can be found in 

Appendix A. Self-sufficiency Isvels, maize sales, and practice usage are 

given for each RDA. Information on what farmers do with the iror.ey they obtain 

from tho sale of their maize is also reported in the appendix.

Self-sufficiency and maize sales are related to maize yields. 

Unfortunately, reliable data for maize yields are very limited. Curry (1988) 

indicated that the yield data from only six of the RDAs in his sample were 

reliable. Because of the short time available to conduct the 1991 Dlamini- 

Warland Survey., it was not possible to obtain yield data. In retrospect, this 

is unfortunate given, the large changes between 1988-1991 in use of topdress 

fertilizer and the use of the recommended rate of application for hybrid seed.

/•
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Thus the only comparison available is for 68 of the SNL farmers in 

Curry's sample from the six RDA's from 1985-1988. These data are presented in 

Table 9. The SNL farmers in the Curry sample had higher maize yields in the 

1985-86 cropping season than during the 1987-88 season. These 68 SNL fanners 

averaged 2.19 metric tons per hectare in 1985-86 but only 1.74 metric tons per 

hectare in 1987-88. These yields were very similar to the country as a whole, 

which also enjoyed a higher yield on the 1985-86 cropping season than in the 

1987-88 season (Patrick, 1990).

Table 9. Maize Yields For a Subset (N=68) of the SNL Farmers in the Curry 
Sample

Metric Tons Per Hectare

Less than 1.5 metric tons

1.5 to 2.0 metric tons ^

2.01 to 3.0 metric tons

3.01 and more metric tons

Average Metric Tons Per Hectare

1985-1986 
Cropping Season

19%

33

35

13

2.19

1987-1988 
Cropping Season

46%

23

18

13

1.74

Extension and Research Contacts

In the Dlamini-Warland 1991 Survey, we asked a series of questions about 

the SNL farmers' contacts with the extension system, the research system, and 

other donor projects. There were two purposes for obtaining these data. The 

first was to determine the degree of recent contact of the SNL farmers with 

the extension and research system in the country. The second purpose was to
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determine the relationship of these contacts to recommended production use and 

outcomes measures.

The data relevant to the extension and research contacts for the SNL 

farmers in the Curry and Dlamini samples are presented in Table 10. Over the 

12 different measures, it is clearly evident that the SNL farmers in the Curry 

sample have interacted much more with the extension and research programs than 

the farmers in the Dlamini sample. The differences are often two to three to 

one, and 11 of the 12 differences are statistically significant. The most 

dramatic difference involves the on-farm trials in which 96 percent of the 

farmers in Curry's sample participated versus only 3 percent of the fanners in 

Dlamini's sample. As stated earlier, these on-farm trials were associated 

with SCSRETP (Curry and Seubert, 1988). The findings reported earlier clearly 

indicate that the SNL farmers in Curry's sample were the most progressive of 

the three samples. Data in Table 10 suggest these fanners are also the most 

active in seeking and obtaining information about agriculture. In many ways, 

the Curry sample farmers resemble "early adopters" often discussed by 

adoption-diffusion researchers (Rogers, 1983).

Data in Table 10 indicate that some of these fanners have been involvad 

with programs sponsored by other donors. Eighteen percent of the farmers in 

Curry's sample and seven percent of Dlamini's sample have participated in the 

Chinese Scheme. Extension activities and the radio appear to be the most 

widely used sources for agricultural information by both samples.
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Table 10. Extension and Research Contacts With SNL Farmers in the 1991 Curry 
Sample and the 1991 Dlamini Sample (N=200)

Extension or 
Research Activity

Curry 
Sample (N*85)

Dlamini 
Sample (N-99)

Met with an extension worker in the last 
12 months

Attended training on farm operations

Attended other meetings organized by 
extension

Attended the Field Day at the Malkerns 
Research Station

Attended on-farm trials observations at

*p < .05 

V < .01

51% 

36

57

20

22%' 

14*

35*

the RDA

Attended other field days in the area

Attended agricultural shows

Participated in on-farm trials

Participating in the National Maize 
Competition

Participated in the Chinese Scheme

Read newspapers or newsletters about 
agricultural information

Listen to agriculture programs on the radio

26

25

24

96

15

18

18

69

11
76

66

36

26

7a

5*

58

We also examined the relationship of these 12 activities and the usage 

of the five practices discussed earlier and the measures of self-sufficiency 

and maize sales. There are too many crosstabs (84 crosstabs) to discuss, so
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we selected a subsample which was representative to include in the report. To 

simplify the presentation of data, we have combined the Curry and Dlamini 

samples. Exploratory analysis indicated the patterns of relationships were 

similar for both samples.

The relationship between each of these 12 research and extension 

activities and the use of topdress fertilizer can be found in Table 11. We 

selected topdress fertilizer because of the substantial increase in the use of 

this practice between 1988 and 1991, and because these relationships are very 

representative of those found between these activities and use of the other 

practices. In Table 11 we included the current (1991) users of topdress, 

those who used topdress at, some time in the past, and those who had never used 

topdress. With only one exception (other field days in the area), the 

patterns of research and extension activities are very similar for the current 

and past users of topdress fertilizer. Although the differences are not 

always statistically significant, it is evident that those who have never used 

topdress fertilizer are far less active in these research and extension 

programs than the current and past users. These differences are particularly 

pronounced for contact with extension workers, attending training on farm 

operations, attending other meetings organized by extension, participating in 

on-farm trials, and the Chinese Scheme.

The data in Table 11 suggest that experience with a recommended 

practice, whether it be now or in the recent past, is related to contacts with 

the research and extension system. In other words, farmers who have 

experience with a practice they are not currently using have approximately the 

same degree of contact with research and extension programs in Swaziland as do 

current users of a practice. The issue of discontinuity of usage appears

v'*
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Table 11. The Relationship of Research and Extension Contacts to the Use of 
Topdress Fertilizer (Dlamini-Warland Survey)

Research and 
Extension Activity

Met with extension worker in last 
12 months

Attended training on farm operations

Attended other meet ings organized by 
extension

Attended the Field Day at the Hal kerns 
Research Station

Attended any on-farm trials at the 
RDA

Attended other field days in the area

Attended any agricultural shows

Participated in on-farm trials

Participated in the National Maize 
Competition

Participated in the Chinese Scheme

Read newspapers or newsletters about 
agriculture

Listen to agriculture programs on the 
radio

Current

46%

28

53

17

23

22

18

50

12

19

15

68

Adooter Grotm
Past

33%

33

44

15

24

9

18

58

9

15

18

64

Never

U%b

7*

23*

0

4a

4a

4
26a

0
0s

0

56

p < .05 
p < .01
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to be more a matter of constraints (e.g. lack of cash) than unsuccessful 

experience with the practice or lack of information about the practice.

The relationships of self-sufficiency and maize sales to contacts with 

the research and extension activities are presented in Table 12. The patterns 

of differences are consistent, although the differences are statistically 

significant more frequently for those comparisons involving selling maize (12 

of 12 significant) than for self-sufficiency (4 of 12 significant). In all 24 

comparisons, farmers who indicated they were self-sufficient or sold maize 

reported more contacts with the various research and extension programs than 

did those SNL farmers who were not self-sufficient or did not sell maize. For 

both outcomes, the differences are particularly noteworthy for contact with an 

extension worker, meetings organized by extension, participation in on-farm 

trials, and participation in the Chinese Scheme.

The activities most c 7 osely related to SCSRETP were extension activities 

via training programs (Diamond, 1990) as well as direct involvement (Diamond, 

1990; Iversen, 1991), and the on-farm trials (Curry and Seubert, 1988). As we 

have continually pointed out, cause-effect relationships are not possible. It 

would appear, however, that some of the research and extension activities 

which were at least in part related to SCSRETP may have had an indirect effect 

on the usage of these practices and self-sufficiency and maize sales. We will 

never be able to sort this out clearly, because there is evidence that other 

donor programs (Chinese Scheme) as well as other local and national programs 

were also related to these successes.

The last analyses related to research and extension activities are 

reported in Tables 13 and 14. The SNL farmers who were using a recommended 

practice were asked who advised them to use the specific practice. Their

e,\
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Table 12. The Relationship of Research and Extension Contacts to Self- 
Sufficiency and Selling of Maize (Dlamini-Warland Survey)

Research and 
Extension Activity

Met with extension worker in 
last 12 months

Attended training on farm 
operations

Attended other meetings organized 
by extension

Attended the Field Day at the 
Mal kerns Research Station

Attended any on -farm trials at 
the ROA

Attended other field days in the 
area

Attended any agricultural shows

Participated in on-farm trials

Participating in the National 
Maize Competition

Participated in the Chinese 
Scheme

Read newspapers or newsletters 
about agriculture

Listen to agriculture programs 
on the radio

Self- 
Sufficient

44%

28

53

15

22

19

17

56

11

18

15

67

Not Self- 
Sufficient

17%*

19

28*

6

11

11

8
17*

3

3*

6

56

Sell 
Maize

49%

35

59

26

28

28

26

68

21

25

23

77

Don't Sell 
Maize

32%d

20a

40*

5*

15a

9*

8*

35*

2*

9*

7*

57*

P < .05 
'p < .01

iV
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Table 13. Who Advised the SNL Farmers in Curry's Sample to Use Recommended 
Practices (1988 and 1991)

Practice
Neighbors & Extension Other Technical 

Family Members Worker Sources Self

1988

Hybrid Maize Seed

Fertilizer3

Pesticides

Tractor Plowing

1991

Hybrid Maize Seed

Fertilizer

Pesticides

Tractor Plowing

14%

12

14

30

12

12

15

13

61%

61

73

24

47

56

56

26

11%

8

1

2

10

12

8

1

14%

19

12

44

31

20

21

60
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Dlamini Survey. The basal and topdress responses to the 1991 Dlamini-Warland 
Survey have been averaged to match the 1988 data.

responses were collapsed into the four categories that appear in Tables 13 and 

14. Since these questions were asked in both 1988 and 1991, we arc also able 

to compare the responses of the SNL farmers in both the Curry and Dlamini 

samples over these two time periods.

The farmers in the Curry sample most frequently reported that the 

extension worker advised them on using hybrid maize seed, fertilizer, and 

pesticides. The farmers reported they primarily relied on themselves for 

tractor plowing. The farmers in Curry's sample indicated they relied more on 

themselves for all practices in 1991 than in 1988.
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The fanners in the Dlamini sample also reported that the extension 

worker was the most frequent source of advice for seed, fertilizer, and 

pesticides in 1988 (Table 14). However these farmers relied more on neighbors 

and friends while the farmers in Curry's sample cited the extension worker and 

other technical sources more frequently. This pattern of early adopters 

depending more on technical sources and later adopters depending more on 

informal sources is consistent with the profile of adopter categories 

(Rodgers, 1983). It may be noted that from 1988 to 1991 farmers in both 

samples became more self-reliant.

Table 14. Who Advised the SNL Fanners in Dlamini's Sample to Use the Various 
Practices (1988 and 1991)

Practice
Neighbors & Extension Other Technical 
Family Members Worker Sources Self

1988

Hybrid Maize Seed

Fertilizer

Pesticides

Tractor Plowing

1991

Hybrid Maize Seed

Fertilizer

Pesticides

Tractor Plowing

12%

33

34

21

20

18

19

17

41%

37

36

17

38

43

37

10

11%

6

2

4

3

4

6

1

26%

24

28

58

39

35

38

72
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Other Related Findings

This section of the report presents findings from these surveys which 

are less directly related to the impact study, but nonetheless may be useful 

for the project evaluation. Findings related to ownership of agricultural 

equipment, the differences in the use of recommended practices and outcome 

measures by Gender of the head of household, and the impact of off-farm income 

on the use of practices will be presented.

Ownership of Agricultural Equipment

In the 1985 Curry Survey and the 1991 Dlamini-Warland Survey, the SNL 

farmers were asked if they owned a variety of agricultural equipment. The 

data from these surveys are presented in Table 15. The first two columns 

compare the SNL farmers from Curry's sample and the last column presents iata 

for Dlamini's sample. The major changes between 1985 and 1991 for the SNL 

Curry farmers include an increase in the ownership of ox harrows, cart, and 

sledges. The ownership of the other types of equipment changed less.

The ownership of the SNL farmers for ox ploughs, ox interrow 

cultivators, ox harrows, sledges, sprayers, bakkies, and cattle is higher for 

the SNL farmers in Curry's sample than those in Dlamini's sample. This 

pattern of ownership is again consistent with the profile of early adopters. 

Host farmers in both samples own draft animals, grain tanks, and tin roofs. 

These data suggest ownership of agricultural equipment is increasing and there 

is widespread ownership of certain types of agricultural equipment and other 

homestead amenities.
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Table 15. Percentage of SNL Farmers in the Curry and Dlamini Samples Who Own 
Various Types of Agricultural Equipment

Type of Curry 1985 
Equipment Sample (N=85)

Draft Animals

Ox Plough

Ox Planter

Ox Interrow Cultivator

Ox Harrow

Tractor

Tractor Plough

Tractor Planter

Tractor Interrow Cultivator

Tractor Harrow

Cart

Ridger

Sledge

Knapsack Sprayer

Bakkie or Truck

Grain Tank

Tin Roof(s)

Cattle

NAa

73

47

60

24

NA

9

0

0

8

2

6

22

NA

NA

NA

NA

79

Curry 1991 
Sample (N=85)

92

81

48

73
48*

11

8

6

4

4
13*

5
B2b

27

21

94

89

80

Dlamini 1991 
Sample (N=99)

82

48

30

42

27

6

7

5

3

5

10

5

35

9

8

80

51

50

'NA denotes not available 

p < .01 (for Curry sample only)

v.V
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Use of Recommended Practices and Gender

There have been several studies that have suggested that female heads of 

household are less likely to adopt recommended practices than male heads of 

household due to time pressures and resource constraints (Staudt, 1987). The 

data collected in the recent Dlamini-Warland Survey provide an opportunity to 

test this proposition in Swaziland.

In the Dlamini-Warland Survey, approximately 29 percent of the heads of 

households were women. The percentage of homesteads using each recommended 

practice, and the percentage who are self-sufficient and sell maize are 

presented in Table 16. The only difference is the percent using topdress 

fertilizer, where 76 percent of the homesteads headed by males were using

Table 16. Relationship of Gender of Household Head and Use of Recommended 
Practices and Outcomes (Dlamini-Warland Survey)

Practice or Outcome

Percent Using Hybrid Maize Seed

Percent Using Basal Fertilizer

Percent Using Topdress Fertilizer

Percent Using Pesticides

Percent Using Tractor Plowing

Percent Who Have Had Soil Tested

Percent Who Are Self-Sufficient

Percent Who Sell Maize

Male Head

90%

89

76

70

82

41

83

45

Female Head

88*

85
59a

62

83

38

79

35

.05
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topdress fertilizer versus 59 percent of the female-headed homesteads. The 

males and females do not differ on the other seven practices or outcomes.

These findings clearly indicate that SNL female-headed homesteads do 

equally as well as their male counterparts. We can only speculate as to why 

this is the case. First, women are encouraged to attend meetings organized by 

extension and other groups in the country. Thus men and women have equal 

access to information, a situation that does not exist in all parts of Africa 

(Mugabe, 1986). In addition, women serve as extension field officers in 

Swaziland. According to Diamond (1990), approximately 26 percent of all 

extension field officers were women. Women in Africa are more likely to 

participate in agricultural extension programs when extension staff are women 

(Saito and Weideman, 1990). This finding requires further study.

Off-Farm Contributions

This last section presents data related to the impact of off-farm 

employment on the farming operations of the homestead. It is well known that 

off-farm income plays an important role in the agriculture of Swaziland. 

Table 17 summarizes the off-farm contributions of the 200 Dlamini-Warland SNL 

farmers. Approximately 30 percent of the heads of household provided 

agricultural inputs and cash to the homestead from off-farm income. Less than 

10 percent of the homesteads received inputs from other adult family members 

who live full time on the homestead and work off-farm. Between 22 to 47 

percent of the homesteads received various types of inputs and cash from other 

family members who work off-farm but who do not live on the homestead.
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Table 17. Percentage of SNL Homesteads Whose Family Members Contribute
Agricultural Inputs From Off-Farm Income (Dlamini-Warland Survey)

Agricultural 
Inputs

Seed

Fertilizer

Chemicals

Cash

Labour

Head of 
Household

30

30

26

31
NAa

Family Member (s) 
Living on Homestead

8

8

7

8

NA

Family Member(s) 
Not Living on Homestead

39

36

30

47

22

NA denotes not available

The data displayed in Table 18 suggests that these contributions from 

those who work off-farm may result in higher adoption rates and higher self- 

sufficiency. Homesteads which receive contributions from those who work off- 

farm have significantly higher usage of hybrid seed, basal fertilizer,
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topdressing fertilizer, tractor plowing, and are more self-sufficient. The 

importance of off-farm income should not be overlooked when studying adoption 

of technology in Swaziland, for off-farm income may help remove some of the 

economic constraints to the adoption of recommended practices discussed 

earlier.

Table 18. Relationship of Contributions to the Farming Operation From Those 
Working Off-Farm and the Use of Recommended Practice and Outcomes 
(Dlamini-Warland Survey)

Practice 
or Outcome

Use of Practice/Outcome
by Homesteads With 

Off-Farm Contributions

Use of Practice/Outcome
by Homesteads With 

No Off-Farm Contributions

Hybrid Maize Seed 

Basal Fertilizer 

Topdress Fertilizer 

Pesticides 

Tractor Plowing 

Self-Sufficiency 

Sell Maize

93%

93

74

69

81

86

42

80%'

72b

56*

66
54*

70a

40

'p < .05 
>p < .01

,'Vfc 
A
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CONCLUSIONS

As we stated at the outset, it is not possible to isolate the impact of 

the SCSRETP. There are several findings that suggest at least a correlation 

between SCSRETP activities and changes in the use of recommended practices.

1. In the first phase of the project (1981-1986), the major emphasis was 

on research. One of the main ways the project interacted with 

farmers was through on-farm trials. Most of the farmers (96 percent) 

in Curry's sample participated in on-farm trials. The farmers who 

participated in the on-farm trials may have been selected in 

a way that may have created a selection bias. These farmers are 

similar to early adopters which may have produced a maturation bias. 

Nevertheless, the data presented in this report indicate that these 

SNL farmers made significant progress from 1985 to 1991. The 

percentage of those farmers using topdress fertilizer, pesticides, 

tractor plowing, and the recommended plant population all increased 

significantly. These farmers significantly increased self- 

sufficiency over this time period. Currently 94 percent of these 

farmers are self-sufficient. A majority of these farmers sell their 

maize. Hopefully these farmers will serve the role of early adopters 

in their communities and be helpful to others in the area to improve 

their state.

2. In the second phase of the project (1987-1991), the extension 

component was emphasized. At this stage, the project now had the 

capacity to reach a large number of SNL farmers. The two largest 

changes during this period were the usage of topdress fertilizer and 

the use of the recommended level of hybrid maize seed. These changes
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were similar for the SNL farmers in both the Curry and Dlamini 

samples. It was found that the research-extension program of the 

project was emphasizing these two recommended practices at the time. 

Thus there is a correlation between the increase in the use of these 

practices and the project activities. There were also increases in 

the use of tractor plowing, use of the recommended rate for tractor 

plowing, and a smaller increase in pesticide use.

3. The changes in the outcome measures, namely self-sufficiency, selling 

of maize, anrf maize yields were more modest. Host of the increase 

was not statistically significant, although the self-sufficiency 

rates are relatively high. The yields from 1985 to 1988 actually 

declined, but were similar to the national average for both cropping 

seasons. The percentage of farmers selling maize increased little 

for the two samples, but were statistically different from the 1978- 

79 rate. The self-sufficiency estimates from the Malaza sample were 

considerably below the other two samples, although data for 1991 was 

not available from the SNL farmers in the Malaza sample to chart 

their progress.

4. The most impressive finding of all the analyses presented in this 

report is the steady progress the SNL farmers in these two samples 

have made. With the exception of maize yields (based on a very 

limited data set and no doubt influenced by weather), use of 

recommended practices, use of recommended rates of application, 

selling of maize, self-sufficiency, ownership of agricultural 

equipment, and self-reliance all increased for the SNL farmers in 

both the Curry and Dlamini samples. No doubt projects like SCSRETP,
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the Chinese Scheme, and the programs of the Ministry of Agriculture 

and Cooperatives all contributed to this success, but it is 

ultimately the SNL farmers who take the initiative, tttend the 

meetings, and take the risks that result in success. While we make 

no claims that these samples are a random sample of all SNL farmers, 

it is very encouraging to observe the progress that has been made. 

Hopefully, more studies of this type can be conducted in the future 

to continue to monitor the progress of these fanners. 

The percentages of SNL farmers who have experience with the 

recommended practices are higher than we expected. Nearly 80 percent 

or more of the 200 farmers interviewed in 1991 had tried each of the 

recommended practices. Furthermore, those farmers who had 

discontinued using a particular practice reported the same level of 

contact with the research and extension systems as the current users 

did. The issue appears to be constraints, particularly credit or 

cash flow, not lack of information.

The remarkable similarity of the male and female heads of household 

use of most of the recommended practices, selling maize, and self- 

sufficiency also surprised the authors. The equal access of women 

and men to agricultural information in Swaziland may account for this 

finding, but hopefully more research can be conducted to determine 

why this pattern exists. Gender is a very important issue in 

development today, and a better understanding of the Swaziland 

situation should be of great interest to the rest of the region. 

Finally one of our major goals was to demonstrate that timely data 

can be obtained so that officials can have up-to-date information for
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planning and decision making. The 1991 Olamini-Warland Survey began 

the first week of February, 1991. The last interview was conducted 

on April 5, 1991. Coding and data entry were completed by April 30, 

1991. Analysis was conducted between May 1 and May 27, 1991 and the 

report was written between May 25 and June 7, 1991. Thus the entire 

process from beginning to end took 18 weeks. As Binnendijk (1989) 

has recently pointed out, evaluation results frequently are not 

available for several years after they are collected. We believe 

that use of current survey methodology, analysis systems, and 

management can reduce this time considerably.

Our purpose has been to provide information concerning the progress of 

the SNL farmers over the life of SCSRETP. It is ultimately up to others to 

decide what impact the project has had in Swaziland. Our hope is that these 

data will be helpful in this process.
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Table A2. How Those SNL Farmers Who Sell Maize Used the Money (N=83)

Use of Money Percentage of Farmers

Paid loans
Bought house building materials
Bought farm equipment
Bought livestock
Saved the money
Paid for school
Bought inputs (seed, fertilizer, etc.)
Hired a tractor

4
13
48
1

17
21
25
10



Selected Outputs of SCSRETP as Abstracted from 
Annual Project Reports, 1982-1990

Fiscal Year 82/83

Activity Identify Constraints
Res/Ext Activities and 

Intervention (1) Information Provided Training (2)

Agronomy

Horticulture

Irrigation

Ag Economics

Rural Sociology

Agricultural Information

- Formal & informal surveys

- System for records, inventory of 
seed, etc., established
- Storage of seeds

- Study 30 farmers identify 
constraints - shortage, slope, 
inadequate app rates

- Price and yield
- Verification survey result to 270 
farmers

-139 Extension workers survey to 
find difference In constraints 
between regions

- 7 on-f arm trials to address 
constraints found in informal 
surveys

-18 trials to test vegetable varieties 
and cultural practices

- Slope of fields nearly double ideal 
rate
- Seleci ar^as for on-farm vegetable 
trial
- Furrow/ridge modification trials

- Price and yield data collection 
Initiated
- Survey on fertilizer use 
constructed

- Forma) and informal surveys to 
help collect target homesteads
- Baseline survey based on 
secondary data developed

• Communication system planned

(1) See listing of short-term technical assistance assignments in discussion of "Inputs".

(2) See listing of out-of-country degree training for each year of project In discussion of "Inputs".

- Strategy for upgrading soil testing 
labs

- 23 fact sheets on horticultural 
production

- Irrigation recommendation of 
guides developed

- Two 1 -week training on soil testing

- 9 field-day training sessions with 
attendance for 470

- Training sessions for extension 
workers

- 6 lectures at Luyengo campus
- Training for Ag Statistics staff in 
MOAC

- Meeting with Chiefs to axplain 
project

- Improved rado programs and 
printing techniques

R



Selected Outputs of SCSRETP as Abstracted from 
Annual Project Reports, 1982-1990

Fiscal Year 83/84

Activity Identify Constraints
Res/Ext Activities and 

Intervention Information Distributed Training

Agronomy

Horticulture

Irrigation

Ag Economics

Rural Sociology

Agricultural Information

Extension Training

- Study of value of Kraal manure and 
weed identification survey

- Survey of market access of SNL 
farms
- 29 farms surveyed on production 
activities

- 30 lysimeters built to identify 
consumptive use of water

- Informal survey of homesteads by 
Swazis

- 270 homesteads surveyed in 3 
regions

- Identify weakness in in-service 
training methodology

- 90 on-farm research trials with 50 
farmers on herbicide/maize, 
modified ox planter, hand jab 
planter and plant population

- 684 fruit and nut trees planted at 
Malkerns and substations
- Defoliation study of leaf drop on 
deciduous fruits
-10,000 strawberry plants in major 
on-farm trial

- Develop of farmers useabie 
evapotranspiration devices
- On-farm irrigated strawberry trials
- Furrow bed modification trials for 
tomatoes

- Case study of irrigation scheme for 
vegetables as commercial venture

- Work with team in developing fact 
sheets and radio programs

- Training Bst for establishments and 
training was prepared
- Extension Training Directory

- SoH testing information now being 
made available

- 20 Fruit Fact Sheets
- 7 Vegetable Production Guides

- Crisis Management-Rebuilt farms 
following cyclone
- 8 irrigation fact sheets
- 2 field days

- 4 regtons-what do with crop~13 
consume only, 20 sell only, 60 
consume and sell

- Developing and producing of 
employees newsletter

•2 field days
• 5 lectures for EWs

• Fruit workshop
• 2 pest control workshops
  2 field days for EWs and farmers

• 40 EWs in 8-week irrigation course
• 10 RO in 6-week irrigation course

- Training in farming systems for 
counterparts

- Start system of regular in-service 
training



Selected Outputs of SCSRETP as Abstracted from 
Annual Project Reports, 1982-1990

Fiscal Year 84/85

Activity

Agronomy

Horticulture

Irrigation

Socio-economist

Agriculture Information

Extension Training

Identify Constraints

- Design of 5 post-trial assessments 
of * of commodities

  Trial basal fertilizer level for 
cabbage
- Tomato trellis trial

- Survey of labor and input 
requirements
- Soil moisture test to determine 
leve! of irrigation

  28 survey of cotton farm on-farm 
management practices and sprayer 
trials
-Surveyin4RDAs

- Print media STTAs to identify 
problems and plan activities

- STTA to design nutrition/ 
consumption
- STTA on extension systems and 
roleofT&V

Research/Extension 
Activities and Interventions

- 93 trials of 9 types in 5 RDAs

  Evaluation of air layering in fruit 
trees and rooting media
- Induce flowering mango trees \a 
shorten season end increase 
market

- Labor and input use survey on 
dryland and irrigated farms
- Budgeting and cost benefit of
producing dry beans completed

- Development of comprehensive 
In-service training calendar

Information Distributed

- Recommended maize varieties 
produced and distributed
  50 agronomy fact sheets for 
agronomic crops

  A report on mango growing in
Swaziland was prepared
- 5 fact sheets on vegetable 
production

- Fact sheet on urea fertilizer use
- Report on practices and 
perceptions of pesticide use
- Fact sheet on testing soil moisture

- Self-instruction manuals for word 
processing equipment
- Fact sheets for EWs

- 7 field support guides
  Material on program planning for 
EWs developed

Training

- 7 workshops on identification of 
maize nutrient deficiencies
-4 field days

- Demonstration of peach tree
pruning
- 101 EWs trained in fruit and 
vegetable production
-105 trained for summer vegetable 
production

- 2 field days
- 2 two-day workshops for 74 
people
- 40 students in irrigation 
technology course

- Present lecture series at UNISWA
- Series of lectures on FSR/E 
methods
-In-service on T&V

- Radio production training
- Continusd training on use of 
computers for information

- 60 individuals in natural extension 
workshop followed by region 
workshop on extension methods



Selected Outputs of SCSRETP as Abstracted from
Annual Project Reports, 1982-1990

Fiscal Year 85/86
Activity Identity Constraints

Research/Extension 
Activities and Intervention Information Distributed Training

Agronomy

Horticulture

Irrigation

Socio-Economics

Agricultural Information

Extension Training

- Informal survey on maize cropping 
practices

- Survey of 22 farmers to reconfirm 
data from 82/83 on horticultural
practices

- Farm cultural practices survey 
completed

- Maize multiplication trials with seed 
multiplication lab
-120 field trials conducted- 
herbicides. basal fertilizer, weeding

- Beet root research trials on and off 
station
  Research on bacterial wilt problem 
on vegetables

  On-farm irrigation trials
- Multi-furrow irrigation trials for 
tomatoes

- Labor ad input utilization survey of 
120 homesteads
- Support for marketing through 
work with newly formed NAMB

- With sodo-economist/dBase I 
program for reporting data

- With agronomist/dBase III program 
developed for reporting data

- MOAC Newsletter reactivated
- Assist In Increased quantity and 
quality of radio programs
- 2 poultry guides produced

- In-service to 92 EOs and EWs

  Extensive training In use of linked
word processing

- Train the Trainers workshop
- Large # of formal courses for 
extension staff
- MSTAT



Selected Outputs of SCSRETP as Abstracted from
Annual Project Reports, 1982-1990

Fiscal Year 86/87

Activity Identify Constraints
Research/Extension 

Activities and Interventions Information Distributed Training

Agronomy - With sockj-economics section, 
worked with ROs in survey 
techniques
- Assess alternative top dressing 
methods

Horticulture

Socioeconomics -120 farmers interviewed to 
determine animal-power equipment

Agricultural Information

Agronomy Extension

Extension Planning

Policy Advisor

- Identified Information and 
communication restraints *» deliver 
technology

- Feedback information collected 
during T&V meetings
- Formal survey to identify field 
demonstration needs

- 70 on-farm trials, Including weed 
managment, plant pop., dry bean 
cultural practices
- On-farm soybean trials
- Data available on results

- 56 or.'-farm trials
- Research on long-day onion 
production
- 20 trials on fertilizer 
recommendations

- Completed entry of homestead 
characteristics
- Developed recommendation 
domains on basis of farm 
characteristics
- More than 50% of farmers 
produced in excess of subsistence 
needs

- Continuing design of ag 
communication system for MOAC

- Provide briefing papers to Minister 
on topics identified by the Minister

-13 field support guides
- 2 publications for ROs on 
conducting on-farm field days

- 5 field support guides

- Field guide on economics of 
maize production produced and 
tested
- Report on farmers perception 
studies

- Processed 109 publications 
during year
- Increase In frequency of radio 
program, coordinated with T&V
messages

- Worked with NSMS in 
development and delivery of T&V 
messages

Report on developing 4-S dubs in 
Swaziland and 4-S leaders guide

- Field days and production of T&V 
messages, 375 attended field days

- Helped plan and deliver large # 
workshops, field days
- Coordinate efforts with other 
Southern African countries

  Support of socio-economic 
content of T&V messages
- Participated in workshops and 
field days

- Information section directed by 
Swazi with occasional STTA 
support

- Introduce NSMS to use of apply 
computer for program development
- Workshops on production and 
use o? T&V messages

  Human Resource Development 
Manual was published to help 
coordinate personnel training



Selected Outputs of SCSRETP as Abstracted from 
Annual Project Reports, 1982-1990

Fiscal Year 87/88
Activity Identify Constraints

On and Off Station Research 
and Extension Informational Tools Training

Agronomy

Horticulture

Socio-economics

Agricultural Information

- Sorghum producers survey
- Soil fertility and liming reg
- Survey of fertilizer dealers in effort 
to determine availability of inputs

- On-farm trickle irrigation survey
- Determine cause of 50% seeding 
loss

- Technology adoption survey
- Farmers preference survey
- Off-farm employment survey

Extension Training

Policy Advisor

- Extension survey developed by
NSMS to get feedback on farmers 
problems

-8 herbicide trials
- Development of alfalfa trials
- Liming trials conducted
- First year of 10-year rotation plan 
completed at Malkerns

- 4 on-farm studies of trickle vs. 
furrow irrigation
- Trials on bacterial wilt inducing 
chemical pail treatments
- Propagation nursery on station

- 51 field demonstration trials

- Potato production fact sheet 
based on new research Information

- Alley farming workshop
- 4-day on-f arm research review

- Potato production workshop

• Program for Developing ag 
publication filing system
- MRS publication series was 
reactivated

- Assist in preparing T&V messages
- Prepare students for out-of- 
country training

- Preparation of numerous reports 
and policy papers for MOAC 
officials
- Assist in preparation of Ag 
Strategy for Development paper

- 30 demonstration trials for number 
of fruits and vegetables

- 54 field guides submitted to 
MOAC for approval
- 8 field guides printed and 
distributed
- System for distributer) of guides 
to EWs produced

• Farming system workshop

- Micro-computer training

  166 requests for long and short- 
term out-of-country processed
- Large # of in-service training 
programs on large # of topics

- Weekly meetings to strengthen 
monitoring and evaluation unit



Selected Outputs of SCSRETP as Abstracted from 
Annual Project Reports, 1982-1990

Fiscal Year 88/89

Activity Identify Constraints
On-Farm and Station 

Research and Extension Information Distributed Training

FS Methodologist 
(Replacing Agronomy and 
Horticulture)

Extension Irrigation

Extension Training

- Economic analysis ol N & K 
fertilizer response on tomatoes

- Review of work to date on 
irrigation to help summarize 
constraints

Policy Advisor

- Trials in maize, sorghum, legumes
- Second year of Crop Rotation 
Trials

- Apple and peach trials continued
- Fruit cultural practices w/ and w/o 
irrigation
- Vegetable trials continued

- Developed with Swazis and teann 
ways to increase research/ 
extension linkages
- Development of 1969 MOAC 
training plan

- Ag Production and Marketing 
plan, subset of Ag Strategic Plan, 
was initiated

- 8 FS guides produced and 
distributed to EWs

• With Swazi Development Bank 
produced publication on "How to 
Get a Loan from Development 
Bank*

• Research methods course offered
  Research planning seminar

- Insect identification course

- MRS Field day at 8 sites for 300 
people
- Distributed 6 new field support
guides
- Major emphasis on in-service 
training



Selected Outputs of SCSRETP as Abstracted from 
Annual Project Reports, 1982-1990

Fiscal Year 89/90 (3)

In-Service Education

Pro-Service Training

Long-Term Training

Short-Term Training

Planning

- In-service education programs 
conducted in each region
- Micro computer training
- Research methods course
- Technical writing course
- Research planning seminar
- Farming Systems Research 
Center
- Statistics workshop
- Extension observation tours
- Video production workshop
- Farm Management short course

- MOAC/UNISWA Linkage
- Extension Training Short Course

- See details of LT Training 
information in "Inputs" Section of 
report

- See details of ST Training 
information in "Inputs" Section of 
report

- Developed ministry-wide five-year 
training plan
- Extension Program Plan
developed in each region
- Annual extension planning 
conference
- Needs assessment study of 
extension
- Irrigation needs assessment
- Irrigation short course (5 days)
- Transport study follow-up

Research and Technical Adoption

Information and Communication

- Planning, conducting and 
reporting ag research technology 
adoption studies

- Participate with international
organization in country specific and 
regional programs
- Pesticide short course
- 4-S leaders seminar

(3) As project moves toward completion, including the return of many LT participants, the focus of project changed from technical assistance role to advisory training role with Swazis accepting 
responsibility for management of programs.



Annex D

PROJECT OUTPUTS

(Information in this Annex is abstracted from Proceeding of Retreat for Cropping 
Systems Research and Extension Training Project. Protea Hotel, Piggs Peak, 
Swaziland (August 6-8, 1990).

Research:

1. On-farm survey

Base study completed

2. Research experiments scientifically designed and conducted on-station and 

on-farm

Output has been achieved

Transport remains a constraint

Livestock and cotton research needs to be included in program

SMS and research assistants need to be included in farm research

3. Production of an MOAC Annual Research Report

Major constraints is manpower and need for posts

4. Research results incorporated into Cropping Systems recommendations 

Need new farmer's handbook (in process) 

Information becomes stale in Information Section 

Need more staff 

Identify additional resources to work with information section

r.



5. Research and staff fully prepared to carry out a national research program in 

the following areas: horticulture, agronomy, biometry, socioeconomics, 

pastures and plant pathology

Research staff in place, additional horticulturist needed

NRP needs to be reviewed by extension people

Need consultant to formulate overall research plan

6. Establish National Research capability in agricultural economics 

Output accomplished 

Ag Economist Research Officer needs to work with extension

7. Research Station Management capacity enhanced

Need to finalize development of a rolling 3-year Research Workplan

8. Linkages established with International Research Centers 

Linkages are in force

9. At least 3 Swazis trained in research areas critical to the national research 

program

Output accomplished

Extension:

10. In-service Training Program expanded and implemented. Additional 

emphasis placed on enhancing the training capacity and management. 

Need to revive farmer's training program

All 159 EWs received a minimum of two weeks appropriate technical in- 

service training annually 

Need to upgrade farmer training programs

' ri\



11. Expanded production of multi-media materials by information section for use 

in extension training

Large number of fact sheets arid guides distributed

Need speed up production of documents

Identify training needed at regional level in audio/visual equipment

12. Extension Management Capacity enhanced 

Planning capacity in place 

Need for SEO's to receive additional training in management

13. Extension Training

Extension Training Coordinator will return with BSc

Develop alternatives for upgrading the educational level of extension

workers

Research and Extension Linkages:

14. Strengthened linkages between Research, Agricultural Information, 

Extension and Faculty of Agriculture

Informal linkages developed but no formal linkage 

Involved SMS and extension workers in on-farm research 

Specific activities recommended

15. Linkage training or cross-training

Training of research and extension officers including emphasis on 

communication skills which facilitate research-extension linkages 

accomplished, more needed



16. Farm Demonstration and Field Days

162 on-farm demonstrations and 10 farmer field days held 

Quality of demonstration needs to be improved

17. Facilities in place

Training facility established at MRS (GOS Input) - viewed as not 

appropriate output by MOAC



PLANNED ON-FARM RESEARCH TRIALS 1QQQ-Q1

National Elite Maize Cultivar Evaluation

Assessment of Maize - Cowpea Intercropping

Regional Cotton Variety

Cotton On-farm Observation

12 trials each at CRDA, NRDA and
Tikhuba
The design is RCBD
The reps are 2
Plot size: 2 rows at 90cm x 6m
Treatment 10 varieties

10 trials each at Bhekinkosi and
Mpolonjeni
The design is RCBD
The reps are 4
Plot size: 2 rows at 90cm x 10 m
Treatment: 6 combinations

5 trials at Mpolojenl and 10 at
Sandleni
The design is RCBD
The reps are 4
Plot size: 3 rows at 90cm x 10 m
Treatment: 6 varieties

2 trials at Mpolojeni and 1 at Sandleni
Farmer Managed
The reps are 1
Plot size: 10 rows at 90cm x 10m
Treatment: 4 varieties

Source: Swaziland Cropping Systems Project,
Plan of Work (October 1, 1990 through August 20, 1991).

8



Broccoli variety

On-farrn Bean Cultivar

Seyabean

1.trial each at CRDA (Mahlangatsha)
and NRDA
The design is RCBD
The reps are 4
Plot size: 3 rows at 90cm x 6m
Treatment: 3 varieties

12 each at Mahlangatsha and SRDA
The design is RCBD
The reps are 2
Plot size: 3 rows at 60cm x 10 m
Treatment- 7 varieties

Not defined



SEMINAR TOPICS FOR FSR SEMINAR SERIES

A. Fundamentals

1. Research strategies (Oct. 5, 1990)

- national priorities (e.g., SNL farmers and food self-sufficiency)
- a mix of research types (e.g., high risk, low risk)
- interactions with lARCs and regional centers
- an approach for horticulture

2. "A New Direction to Research in the Agricultural Research Division (Nov. 5, 
1990)

- based on Neil Patrick's paper submitted to the Reports Committee
- discussion
- recommendations

3. Integration of on-station and on-farm research (Nov. 19, 1990)

- the role of each
- linkages and sequences
- opportunities for integration

4. The systems part of farming systems research (Dec. 10, 1990)

- concepts
- examples (e.g., tall maize varieties and weeds, climbing beans and 

dwarf maize varieties, interferences and complementarities)

Source; Swaziland Cropping Systems Project
Plan of Work (October 1, 1990 through August 20, 1991)



5. Across site stability versus site specific research (Jan. 21, 1991)

- advantages of each
- need for a mix of each
- implications for research, seed multiplication, and extension

6. Setting non-eiperimental variables for on-farm trials (Feb. 4, 1991)

- concepts
- examples
- implications
- decisions

7. Farmer managed trials (Feb. 18, 1991)

- concepts
- place within the FSR sequence
- examples
- how to incorporate into ARD program

8. Interdisciplinary teamwork (Mar 4, 1991)

- concepts
- examples
- application to ARD
- implementation

9. Farmer adoption of research results (Mar 18, 1991)

- NeiS Patrick's "recommendation versus fact"
- evidence of successful trials
- recommendations resulting from on-farm trials (distinguish 
whether for all farmers or SNL farmers)

- evidence of farmers' modification of trial results
- categorization of field support guides based on research input



(on-station and on-farm) and farmer acceptance
- process of transfer from research to extension
- seed releases arising from on-station, not on-farm research

10. Linkages between Research and Eitension (Apr 1, 1991)

- present situation
- linkages established by other farming systems research programs
- opportunities for interaction (including transfer of National 

Subject Matter Specialists to MRS)
- implementation

11. A greatly expanded on-farm research program for ARD (Apr 29, 1991)

- objectives
- brief recount of past activities
- characteristics of present situation
- present limitations
- alternatives
- a plan for the future

B. Two additional seminars will be presented June 3 and July 15. The topics will 
be selected from the following list:

1. Liming recommendations

- review of Neil Patrick's paper. Research Study Series No. 8, and 
Advisory Bulletin No. 1

- who's the target group?
- economic analyses require sound trial data



- is further research needed?
- policy decisions

2. Maize herbicide trials

- review past research
- discussion
- recommendations

3. Economic analysis

- review of concepts
- annual cropping decisions (the CIMMYT approach including 

dominance, etc.)
- investment decisions (e.g., discounting)

4. On-farm records

- concepts (links to economics of farmer-managed trials)
- examples of use elsewhere
- implementation

5. A maize strategy

- objective (national self-sufficiency)
- research for all farmers vs SNL farmers
- review of reports
- summary of past and current research
- identification of key technical factors
- likelihood of a break through
- plans for future research



6. Livestock and range trials

- conceptual interactions (e.g.. palatability of feed, etc.)
- opportunities for on-farm trials
- review of visiting consultant's tasks

7. Sorghum (similar to seminar on legumes)

- literature review
- statistics on areas, yields, etc.
- markets (including reference to findings of David Rohrbach of ICRISAT)
- crop budgets
- implementation

8. Characteristics of SNL farmers

- statistical presentation
- Allan Low's characterization
- full-time vs casual farmers (importance of knowing this)
- conclusions

9. Nonuniformity of production

- concept of a farmer planting and weeding at different times
- implications for yield increases. Extension, and maize self-sufficiency
- conclusions



C. To be presented during statistician's visit (December, 1990) 

Statistical concepts (in collaboration with consultant)

- uniformity of treatments (e.g., Doug's breaking of dormancy in 
apple trees)

- orthogonal contrasts
- handling counts (nonnormality)
- factorial designs and analyses (e.g., lime i fertility trials)
- covariance analysis

D. Three surveys will be conducted in conjunction with FSR seminar series.

1. Pasture. Forage and Milk Production
2. Cotton
3. Grain Legumes

Oct. 1990 
Nov. 1990 
Feb. 1991



Annex G

Annex G. Selected In-Service Training Programs for Extension Workers Provided under Auspices of 
SCSRET Project, 1986-90.

Activities

Performance Improvement 
Programming Course (Part 1)

Performance Improvement 
Programming Course (Part 2)
National Youth and Young Farmers

Castrating Pigs Practicum

Measuring a Panel by Pacing Practicum

Poultry Husbandry Workshop

Human Resources Development 
Seminar

Agricultural In-Service Education 
Education Program

Research Assistant Workshop

Technical Writing Short Course

Video & Photography Workshop

Agricultural Retailers Seminars

Communications & Extension Methods 
Course

Potato Production Workshop

On-Farm Research in Swaziland 
Workshop

Developing Extension Lesson Plans 
Seminar

Beekeeping Workshops

Research Assistant Workshop

Attendance 
Male Female Tota

31

31

-

.

.

-

-

17

12

-

-

-

-

.

5

5

-

 

.

-

-

.

8

3

-

 

.

-

-

.

.

36

36
57

14

42

137

33

162

10

25

15

110

19

24

35

17

44

9

Program 
Hours

35

40
35

2

2

35

30

35

24

78

40

7

40

35

28

5

40

7

Section!

1

1
1

1

4

4

1

4

1

3

1

3

1

1

1

1

4

1

Audience

AO, AHT, 
NSMS, SAHI 
SRO, RO. SCO

PM, SEO
Youth Organ Seminar 
& Yng Frmrs

EW, Frmrs

EW.EO, RA

SMS, EW. EO
Dept. Heads 
Section Heads 
AO (Trn'q)
EW.EO 
AEO, Credit 
Advisors

RA's

RO, NSMS
NSMS, 
Info Staff
Farmers, 
CCU Staff,
Credit Advsr 
Cmml Mrchnt

NSMS, T&V 
Coord, CCU 
Instructors

RA;s. EW's
MOAC Olliciate

Section Heads 
Rsrch Offers

Extension 
Personnel

EW.EO

RA

  Annex G continued  



Activities

Introduction to Macintosh Plus 
Microcomputer Course

Monitoring and Evaluation Unit 
Data Collection Workshop

Management for Results Course

1988 Vegetable Seminar

On-Farm Research Demonstration

Pit Silo Construction and Silage 
Making Method Demonstration

Pit Silo and and Silage Result 
Demonstration

Beekeeping Fiald Trip

Irrigation Workshop

4-S Leadership Course

Professional Development Seminar

Advanced Agricultural In-Service 
Education Program (Part 1)

Advanced Agricultural In-Service 
Education Program (Part 2)

Advanced Agricultural In-Service 
Education Program (Part 3)

Insect Identification/Control Short Course

Cotton Production Short Course

Poultry Management Short Course

Professional Secretary Short Course

Attendance 
Male Female Tota

12

19

15

-

-

26

32

.

6

20

114

123

118

14

.

0

29

8

2

-

-

3

7

.

17

4

40

43

41

5

.

.

34

41

27

17

30

53

29

39

8

18

23

24

154

tee

159

19

62

73

34

Program 
Hours

14

49

66

6

6

16

8

4

70

18

4

35

35

35

55

35

35

53

Section;

3

2

1

1

1

1

1

1

1

1

1

4

4

4

1

2

2

2

Audience

RO, NSMS 
Secretaries 
AD
Sr Tech Ass't 
Tech Ass'ts 
MEU Staff
SEO, AO, CCU 
SHEO, NAMB

Veg. Farmers 
EWs, EO's

Farmers, 
EWs, EO's 
Farmers,

EW, SMS, EO

Farmers. 
EW, EO, 
SMS
Extension 
Personnel
Extension 
Irrgtn Staff
Adult 4-S 
Leaders
National
Subjcl Manor

Specialists
EW.EO, 
AEO, Credit 
Advisors

AEO.EW.EO 
Crdt Advsrs
EWs, EO's, 
AEO's, Credit 
Advisors

EO, AEO, SMS 
U. SWA, RO
Farmers, FO 
AEO, EO, SMS
Farmers, EW 
AEO, EO, SMS
MOAC 
Secretaries

  Annex G continued  



Activities

Introduction to Macintosh Plus 
Microcomputer Short Course

Advanced Microcomputer Short Course

Beekeeping Workshops

Advanced Agricultural In-Service 
Education Program

Training of Trainers Short Course

Management and Organizational 
Development Short Course

Supervisory Skills and Organizational 
Course

Human Resource Management and 
Organizational Development Short Course

Agricultural Practicum Seminar

Planning Short Course

Agricultural In-Service Education 
Program

1989 Research Planning Seminar

1989 Research Results Seminar

Monitoring and Evaluation Unit 
Data Collection Workshop

Research Assistant Workshop

Orientation Programme for Newly 
Employed Extension Workers

Technical Writing Short Course

Attendance 
Male Female Tota

5

7

.

-

3

2

6

0

24

61

-

-

 

19

.

19

11

21

m

•

0

0

1

1

14

17

-

-

-

8

.

3

16

28

43

174

3

2

7

1

38

78

71

54

48

27

7

23

22

Program 
Hours

14

40

40

35

120

120

120

120

6

6

16

7

9

126

2

28

30

Section;

2

2

4

4

1

1

1

1

1

5

2

1

1

2

1

1

3

Audience

RO, NSMS 
Secretaries 
AO
RO'NSMS 
Secretaries 
AO

EW.EO

EW, EO, AEO 
Crdt Advsrs
SCO
AO (Trn'g) 
Ass't AO

Udr-Sctry 
Prn Sctry

Section Development Short 
Heads

Personnel 
Officers
MOAC Offcls 
U. Swa Stdnts 
Felly Emlyrs

Mid & Upper 
MOAC Mgrs.

EW, EO, AEO, 
Crdt. Advsrs
RO's, SEO's, 
MOAC, SMS, Officials 
U. Swa Fclty
MOAC Offcls 
U. Swa Fclty 
SMS, RO
Sr Tech Ass't 
Tech Ass'ts 
MEU Staff

RA
New 
Employed 
B/V

NSMS, RO
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Activities

Agricultural Extension In-Service 
Education Program (March)

Agricultural Extension In-Service 
Education Program (May)

Extension Observation Tour to Lesotho

Agricultural Extension In-Service 
Education Program (September)

Pesticide Short Course

Research Methods Course

Extension Observation Tour to Zimbabwe

Extension Irrigation Short Course

Vegetable Production and Marketing 
Short Course

Microcomputer Short Course

Farm Management Short Course

Attendance 
Male Female Tola

129

121

7

119

28

.

8

12

6

19

43

56

2

40

2

.

2

20

2

19

2

172

177

9

159

30

32

10

20

14

25

21

Program 
Hours

20

20

24

20

38

24

40

1

20

22

31

Section;

4

4

1

4

1

1

1

1

1

3

1

Audience

FO.AEO 
Crdt Advrs, 
HmEcO's.

FO's, AEO's 
Crdt Advrs, 
HmEcO's.

FO's, AEO 
AO (Trn'q)

FO's, AEO's 
Crdt Advrs, 
HmEcO's.

EO's, AEO's 
U. Swa Stdnts
RA's, PR's 
Lab Ass't's

FO's, AEO 
AO (Trn'g) 
SAO (Ext'sn)

FO's, AEO's 
SMS's

Farmers

MOAC staff
SEO. Fan Mgr 

NSMS. EO

Information prepared by James E. Diamond, Research/Extension Training Specialist. SCSRET Project.
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Annex H

Annex H: Selection of Agronomic, Animal and Poultry, Horticulture, and Miscellaneous Field 
Support Guides

Publication 
Number

FSG 63
FSG 71
FSG 72
FSG 74
FSG 78
FSG 79
FSG 80
FSG 81
FSG 82
FSG 83
FSG 85
FSG 91
FSG 94
FSG 104
FSG 105
FSG 108
FSG 109

-

FSG 64
FSG 68
FSG 73
FSG 75
FSG 76
FSG 86
FSG 87
FSG 89
FSG 90
FSG 96

FSG 56
FSG 57
FSG 61
FSG 67
FSG 70
FSG 77
FSG 88
FSG 102
FSG 105

Title
Agronomy

Hybrid Maize Seed
Nitrogen Topdressing of Maize
Witchweed in Maize & Grain Sorghum
Soyabean Production Guide
Cold Drink Can Method of Fertilization
Sprayer Calibration
Maize Seed Sizes
How to Choose Maize Varieties
Nutgrass Identification and Control
Stalkborer Control in Maize
Soil Sampling

1988 Maize Variety Recommendations
Recommended Pesticides for Cotton
Maize Streak Virus Disease
Cutworms in Maize
Beneficial Insects to Cotton
Ten Weed Species Common in Swaziland
The National Maize Competition

Animal and poultry
Ox Plough Adjustment
Castrating Boar Pigs
Layer Production Guide, Revised
Calving
Heat Detection and Breeding of Cattle
Blackquarter in Cattle
Broiler Production Guide, Revised
The Ox-Drawn Planter
Using the Ox-Plough
How To Make A Cattle Weight Tape

Horticulture
Mango Production Guide
Citrus Production Guide
Pineapple Production Guide
Budding & Grafting Apples & Peaches
Growing Apples in Swaziland
Peach Production Guide
Avocado Production Guide
Controlling Bacterial Wilt
Banana Production Guide

Number 
Printed

600
2000
2000
1000
1000
1000
1000
1000
1000
1000
1000
2000

500
1000
1000
1000
1000
2000

1000
1000

800
1000
1000
1000

800
1000
1000

500

1000
1000
1000
1000
1000
1000
1000

500
1000

Number 
Pages

12
10

5
12

7
6
8

12
8

12
8
3
7
8
9

13
16

9

8
5

19
8
6
6

19
12
12

5

6
7

15
6

16
11
20

6
20
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Publication 
Number Title

Number 
Printed

Number 
Pages

FSG 65
FSG 66
FSG 69
FSG 84
FSG 92
FSG 93
FSG 10S

-

Miscellaneous
Measuring A Panel By Pacing
Motivation
Non-Seasonal Loans for Farmers
Seasonal Loans for Farmers
Swazi Soya Recipe Book
Introduction to Beekeeping
Repair and Maintenance of Small Earth Dams
The History of Soil Conservation in Swaziland

1500
500
500
700
500

1000
500
1000

6
16

8
8

55
92
29
22

Information prepared by James E. Diamond, Research/Extension Training Specialist, SCSRET Project.
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Foreword

This handbook is a major revision of the Farmer's Handbook that 
was published in 1965. In many cases the information is based on a 
total rewrite of the material in the earlier handbook and many new 
chapters.The handbook is designed to provide extension workers, 
farmers and other interested people with an up todate and concise 
manual that will help Swaziland achieve its goal of food self 
sufficiency by providing farmers with current crop and animal 
production information.

This manual represents extension recommendations based on 26 years 
of research data generated in Swaziland by researchers. This book is 
something that all Swazi's should be proud of because it represents a 
joint effort between Extension and Research Officers to help meet the 
needs of farmers in Swaziland.

Farmers should find the information on crop and animal production in 
the Handbook useful. The handbook will be revised periodically as the 
need arises so as not to fall behind in using the most current 
information available.

The Ministry of Agriculture and Cooperatives is proud to make this 
book available and we will continue to provide research based 
extension information in the future.

We wish to acknowledge the contribution of the Cropping Systems 
Research and Extension Training Project in the development of this 
handbook. We especially wish to thank the editor, Dr. C. W. Pitts, and 
congratulate him on his contribution in the development of this 
valuable publication.

Frank Buckham Patrick Lukhele 
Principal Secretary Director of

Agriculture

15 July 1991

\ 
V



Chapter 2
CLIMATE AND SOILS

Contents
The Climate of Swaziland 1
Rainfall I
Tempera I u re 2
Soil 2
The Need to Care for ihe Soil 2
Soil Te.\'liire j
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Soil Depth and Profile 4
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Suitability of Swa/.i Soils for A^riYniimx



Chapter 3
Soil and Water Conservation

Contents
Introduction 1
Soil/Water Relationship 2
Principles of Conservation 2
Causes and Effects of Erosion 3
Man - The Evil Genius of Soil Erosion 3
Methods of Soil Conservation 4
Land use and planning 4
Biological methods 5
Physical conservation measures 6
Education and Laws 12



Chapter 4 
IRRIGATION GUIDE

Contents
Introduction 1
Soils, Plants, and Irrigation 1
Irrigation Water Management on the Farm 9
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Choosing an Irrigation System 22
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Chapter 5
CROP FERTILIZATION

Contents
The Main Plant Nutrients and Their Functions 1
Nitrogen I
Phosphorus and Potassium 2
Soil Acidity and Lime 2
Important Fertilizers and Their Costs 2
Calculating Nutrient Concentrations of Fertilizers 2
Calculating the Cost of Nutrients in Fertilizers 3
Choosing between Mixed and Pure Fertilizers J
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Annex K

ALTERNATIVE APPROACHES TO
PROVIDING TRANSPORTATION

TO EXTENSION WORKERS IN SWAZILAND

Problem: The basic issue is that there are approximately 130 extension workers 
being asked to serve the 70,000 farmers in Swaziland or an average "assignment" of 
about 540 farm visits per extension worker. The situation is complicated by the fact 
that at the time of a 1990 study, only 17 operating vehicles were available for the entire 
extension system.

Study: A study (by Goode and Gnash with the assistance of Victor Pungwayo, Sam 
Dlamini, Philip Shabangu and George Ndlangamandla) was undertaken to determine 
(in three sample extension areas with different types of crops and topography) the time 
and estimated cost for extension workers to visit the homesteads in his or her district 
under five transportation modes. Another variable included in the analysis was 
whether the extension worker lived in his/her extension area or lived at a project 
center outside the extension workers area of responsibility.

A basic "routing model" was used to estimate the amount time required to visit each 
homestead under alternative transportation modes, topography and site of extension 
worker's home. The five transportation modes of walking, bicycle, bakkie, bakkie & 
walking and bakkie & bicycle were evaluated. Acquisition and operating costs for 
each type of transport were collected from a variety of local and regional sources.

The extension areas in the study area included:

a) Area A: 320 homesteads in the Mayiwane extension area in HHOPHHO district 
which has relatively flat topography, relatively uniform distribution of homesteads with 
the project center in the extension area;

b) Area B: 237 homesteads in the Sihhohhweni/Mbekelweni extension area in the 
Manzini district with hilly topography, relatively uniform distribution of homesteads and 
the projec* center outside the extension area; and

c) Area C: 152 homesteads in the Mgomfelweni extension area in the Manzini 
district with mountainous topography, with extension workers living in the extension 
area which includes homesteads concentrated along the river basin.

Study Results:

Following are estimates of average time and cost per visit for extension workers in the 
combined three regions under alternative transportation modes and place of



residence of Extension Worker (See Goode and Gnash study for details on differences 
in cost between the three regions studied):

Extension Worker 
at Project Center

Time for Extension Round (Weeks)
Walking 9.3 
Bicycle 6.2 
Bakkie 4.9 
Bakkie & Bicycle 6.6 
Bakkie & Walking 7.9

Costs Per Homestead Visit (E)
Walking 7.4 
Bicycle 4.8 
Bakkio 6.1 
Bakkie & Bicycle 5.4 
Bakkie & Walking 6.3

Extension Worker 
in Extension Area

7.0 
5.8 
5.5 
6.7 
8.0

5.3 
4.4 
5.8 
5.6 
6.5

Time Analysis:

In terms of contact time, a fleet of bakkies would permit extension workers, on the 
average, to visit all homesteads they were assigned in the shortest period of time 
whether their residence was at the project center or in the extension area, e.g., 
extension workers living at the project center could make contact with homesteads 
each 4.9 weeks with a bakkie but it would take 9.3 weeks if walking was the mode of 
transportation. As expected, the advantage from access to the bakkie is somewhat 
less when the extension worker lives in the extension area where he/she works, e.g., 
5.5 weeks with a bakkie compared to 7.0 for walking.

Cost Analysis:

The cost estimates above are based on: a) operation, maintenance and depreciation 
(a method of developing a pool of funds to acquire subsequent vehicles) of the 
bakkies and the bicycles plus the cost of the extension workers salary.

The data from this study (for details concerning assumptions made in the research 
see Literature Cited section) suggests the following for consideration of the Swazi 
decision-makers.

1) Walking, the primary mode of "transport" currently used, is relatively costly, both in 
terms of the extension workers time and the cost per homestead visit (which is of 
course influenced by the greater amount of extension worker's time required per visit). 
Only in the case of extension workers living in the extension area does walking 
become, on a cost basis, a viable alternative to other forms of transport.



2) The basic trade-off is between bakkies and bicycles (the combination modes of 
transport are not as good as the single mode approach due to time lost in delivery and 
pick-up of bikers). The bakkies will allow more homestead visits per year than the 
bicycies, but at a greater costs. The relevant comparison between when the extension 
worker lives at the project center is 4.9 weeks versus 6.2 weeks per round of visits in 
favor of the bakkie, but the cost per visit is E4.8 versus E6.1 in favor of the bicycles. 
The time advantage (weeks per rounds of visits) is somewhat less for extension 
workers living in the extension areas (5.5 weeks for bakkies versus 5.8 weeks for 
bicycles), but the spread in the cost remains about the same (E4.4 for bicycles and 
E5.8 for bakkies).

Summary:

1) A basic policy decision will be needed in terms of the trade-off between the 
importance of number of extension worker contacts with the homesteads and the cost 
per contact.

2) Walking is a costly mode of transport both in terms of time and money when the 
extension worker lives outside his/her extension area. If the extension worker lives in 
his/her area, the cost per visit is generally competitive with other modes of transport.

3) If culturally acceptable, the all terrain bicycles (estimated acquisition cost of E600 
and economic life of 5 years) tend to be the most efficient mode of transport in terms of 
cost per household visit.

4) The amount of time needed to contact each homestead is minimized with the use 
of bakkies (estimated acquisition cost of E24.000 and economic life of 7 years),

5) In terms of acquisition cost only, funds for purchasing all terrain bicycles for 130 
extension workers would be less than the cost of 5 bakkies.

Source: A Study of Alternative Transport Systems for the Swazi Extension Service 
by Frank M. Goode and Ganesh Rauniyar, July 1990
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SWAZILAND NATIONAL EXTENSION PROGRAM PLAN, 1990 - 1991

The 1990-91 Swaziland National Extension Program Plan has may demonstrations, field days, and tours planned to achieve its goals and objectives. Together, the goals and objectives from each of the four administrative regions make up tiie national extension program. Table 1 shows the planned activity, dates and venue. Only the planned demonstrations, tours and field days are shown here. There are many farmer seminars planned which are too numerous to mention. During these seminars, demonstrations will be given as well. The information shown on table 1 was extrapolated from the 1990-91 Regional Extension Plans.
Table 1. A Regional summary of demonstrations, field days, and tours planned for rural residents in Swaziland during the 1990-91 extension program year. _____________________________________Activity Date VenueManzini Region
Vinter Ploughing DemonstrationsDemonstrations
Msize Competition Plots DemonstrationsTree Planting Day
Overgrazing field Day
Overgrazing Tours
Vegetable Production Tours
Vegetable Competition PlotsCotton Production Demonstration
Cotton Production Field Day4-S Fruit Tree Planting Demonstration

Hhohho Region
Crib Construction DemonstrationShelling Demonstration
Lime Demonstration
Proper Hand Planting Demonstration
Maize Field Ds.y

May, 1990 
31 Oct 1990 
Oct. 1990 
To be announced 
March 1991 
6 June 1990 
21,22 No v 1990 
Hov, 1990 
12 Sept 1990 
25.26 Feb 1991 
Sept. Oct. 1990

12 May 1990 
30 May 1990 
15Junl990 
4 Oct1990 
14 Oct1990 
12 Feb 1991 
19 Feb 1991

Central RDA. Ngvempisi
All Areas
All Areas
Central RDA. Mahlangatsha

Ntamakuphila & Ndinda All Areas 
Mbuphuka
Mbuphuka, Mefutseni 
All Areas

Nkama
Northern RDA
Bulandzeni
Siphocosini
Htrane
Nyakatfo
Mayivane
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Lime Demonstration Field Day 
Fruit Production Demonstration 
Veg Production Tour (field officers) 
Veg Production Tour (farmers) 
Seedbed Preparation and Planting 
Demonstrations
Grading and Sorting Fruit Demo 
Pruning Fruit Demonstration 
Summer Veg Production Field Day 
Pig Production Tour 
Poultry Tour

Pasture Planting Demonstration 
Pasture Establishment Field Day 
Fish Preparation for Food Demo 
Pond Construction Demonstration 
Lucaena Planting Demonstration 
Tree Planting Day 
Livestock Tour 
Dehorning Demonstration 
Livestock Management Tour

21 Feb 1991 
3 June 1990 
12 June 1990 
14 Aug 1990

17Sepl990 
7 Nov 1990 
6 Feb 1991 
14 Feb 1991 
25Sepl990 
7 Feb 1991 
26 Feb 1991 
8 Nov 1990 
17 Jan 1991 
1 Jun 1990 
To be announced 
To be announced 
To be announced 
17 April 1990 
7 July 1990 
19 July 1990

Bulandzeni 
Tabelveni

Ndvabangeni
Motjene •
Jacks .-
Mavulandlela
Arrarat and Malibeni
Manzini and Lubombo Regions
Northern RDA
Lutheran FTC
Lutheran FTC
Hvane'
Arrarat
Jacks
Mpofu and other areas
Ngongola
Mayivane
Nyakeni

Feedlot Tour 6 Feb 1991 Ncnabs Feedlot All year round, several tours to be conducted to group ranches and grazing demonstrations. 4-S Tour to Matsapha Industrial Area 24 Aug 1990

Lubombo
4-S Leader Tour to Northern RDA
Seedplate Calibration Demonstration
Farm Implement Maintenance Demo
Tractor Maintenance Demonstration
Shed Construction Demonstration
Beehive Construction Demonstration
Beekeepers Tour
Fencing and Grass Soaring Demo
Crib Construction Demonstration
Planter Demonstrations
Fruit Tree Planting & Pruning Demo

Aug, 1990
3rdvk.of July. 1990 
Srdvk.of July. 1990 
3rdvkof July. 1990 
June and July. 1990 
August. 1990 
September. 1990 
1 vie. of July

early September, 1990 
early September. 1990

Lutheran FTC 
Lutheran FTC 
Lutheran FTC 
Respective Areas
Timpisini (North)



I
Scouting 4c Chem. Pest Control Demo 
Pasture Establishment Demo 
Poultry Shed Construction Demo 
Pregnancy Diagnosis Demo 
Regional Tree Planting Day 
Fish. Pond Fertilization Demo

Shiselwini Region
Maisc Field Demonstrations
Msize Field Days
Cotton Thinning Demonstration
Cotton Spraying Demonstration
Cotton Field Day
Tobacco Planting Demonstration
Tobacco field Day
Vegetable Field Demonstrations
Vegetable Farmers Tour
Range Management Tour
Diversion Furrow /Banks Demo
Fencing Demonstration
Tree Plenting Demonstration
Poultry Field Day
Poultry Killing Demonstration
Cattle Tour
Pasture Planting; Demonstration
Food Preparation Demonstration 
Fish Cookery Demonstration

early November. 1990 
September, 1990 
August/September, 1990 
April/May. 1990 
October, 1990 
June/July. 1990

2n<3 vk./Sept. 1990
February, 1991
1st vie/Nov. 1990 
1st vie/Dec. 1990 
1st vk/Feb, 1991 
1st vk/Oct. 1990 
1st vk/Feb. 1991 
3rd-4th Trie/July 1990 
February. 1991 
1st vk/Jul, 1990 
3rd vk/Jul. 1990 
2nd vk/Aug, 1990 
1st vk/Jun. 1990 
2nd vk/Sep, 1990 
4th vk/Sep, 1990 
2n<3 vk/Jun, 1990 
1st vk/Sep, 1990 
1st vk/Jun. 1990 
1st vk/Jul, 1990

All farmer sheds

Farmers Fields 
Farmers Fields 
Termers Fields 
Farmers Fields 
Experimental Farm 
Vegetable Schemes 
Mphateni 
local chief's area 
Ngvempisi and Nyakeni

Phakamane Vomens Assoc 
RDA group vorking centres 
CCU sheds 
CCU sheds
M/Z RDA 
Matsenjeni



Annex N

Impact of Changing Academic Degree Program
on the number of months 

of Long-Term Participant Training

Following is a more detailed examination of the impact of each of the 

decision regarding the project's educational plan on the number of months of 

degree training:

Decision #1: More Master's and less BSc training:

a) The original project plan calls for the training of 11 participants to MSc 

degree in 264 months. The extension of the project added 9 

additional participants to receive MSc degree. Thus, the log frame 

called for 20 participants to receive Master's degrees in 450 person 

months of training.

b) A total of 25 participants received 511.25 person-months of Master's 

training under the project in 466 person-months of training. Three 

participants, accounting for 56.5 person-months of training, were not 

able to complete their Masters degree. Thus, 22 participants received 

Master's degrees with 457.75 person-months of training.

c) The original project plan calls for 8 participants to receive BSc 

degrees in 384 person months and the extension of the project 

identifies 2 additional BS participants for 72 person months, for a total 

of 10 BSc degrees, in 456 person months of training. The size of this 

estimate is partially a result of the planned, but not successful, attempt 

to have extension workers receive BSc degrees at UNISWA.

A 
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d) A total of 6 participants will receive BSc degrees in 186.25 person- 

months.

Decision #2: Months per Degree

a) Estimates in the project plan were based on the average of 23.7 

months per Masters degree and 12 months for MPA degrees. The 

average time for earning the degrees (excluding participants who did 

not complete degrees and those that transferred into the SCSRET 

project) was 21.1 months.

b) The estimates in the log frame were based on an average of 45.6 

person months per BSc degree, whereas the actual time per BSc 

degree was 29.2 person months, a gain of 16.6 months per student. 

For the five students trained to BSc level, this represents a gain of 83 

person months (6.9 person years) of training.

c) There was a substantial decrease in the number of months of degree 

training resulting from the decision to replace 4 potential BSc degree 

participants with Master's level students. The saving in time of training 

Master's level participants instead of BSc's resulted in a gain of 26.5 

person months per student for a total of 106 person-months for the 4 

students.

Decision #3: Short Term Training for Degree Training

a) Time restriction on certain participants, which limited the length of 

their absence from Swaziland for a degree training program, resulted 

in a decision to substitute short-term training for a number of officers



actual

rather than the scheduled 12 person month MPA training scheduled 

for the research office. This resulted in a reduction in the level of 

long-term degree training. Specifically, it was agreed that Chris 

Nkwanyana, Dickson Khumalo and Paul Mkhatshwa should enroll in 

Penn State's Executive Management Course on a short term basis 

rather than following the plan of having them attend an MPA program.

The following chart highlights the differences between proposed and 

ol person-months and provides an explanation for these differences.
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Master's Training 20 

BSc Training

Total

Plan
#

20

10

30

p. months

450

456

906

Actual
#

25

6

31

p. months

511.25

186.25

697.5

Difference
#

+5

-4

+1

p. months

61.25

269.75

-208.5

The reasons for fewer months of training can be summarized as follows:

Number of months to complete MSc degree 

Number of months to complete BSc degree 

Months saved by training MSc rather BSc 

Substitute short term for long term training

Total 253,0

52.0
83.0

106.0

12.0
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EXECUTIVE SUMMARY

A. Project Background

The Swaziland Cropping Systems and Extension Training (SCSRET) project, funded 
by the US Agency for International Development (A.I.D.), ran from April 1982 through 
August 1991. It was implemented under a contract with Pennsylvania State University, with 
Tennessee Stale University as collaborating subcontractor. The project was designed to be an 
institutional development project that utilized the Cropping Systems Research and Extension 
(CSP7E) methods to strengthen capacity within the Ministry of Agriculture and Cooperatives 
(MOAC) for research and extension targeted toward farm homesteads on Swazi National 
Land (SNL) rural areas. The nearly 10-year length of this project was unusually long by 
A.I.D. standards. However, the length was appropriate, considering the institutional 
development objectives of the project. Both in its objectives and in implementation, SCSRET 
was a complex project

B. Purpose. Procedure and Scope of the Evaluation

This report constitutes the end of project evaluation of the Swaziland Cropping 
Systems Research and Extension Training (SCSRET) project. The evaluation was undertaken 
by a team mounted by Devrcs, Inc. The evaluation took place in Swaziland between June 22 
and July 16, 1991, ending one month before the SCSRET Project Anticipated Completion 
Date (PACD) of August 20, 1991.

The project ha* been previously evaluated twice by external teams and has been the 
subject of one internal audit and several assessments. Following the second mid-term 
evaluation, the Project Paper (PP) was amended to extend the activity, rcfocusing inputs and 
implementation activities to enhance attainment of certain revised objectives.

With two prior mid-term evaluations on hand, the present evaluation team was 
instructed to concentrate on project performance during the 33 months since the PP 
amendment of August 12, 1988. However, a review of the project's prior history and 
performance was also required. As the evaluation unfolded, the team found it necessary to 
conduct a fairly thorough assessment of the first seven years of this ten year project in order 
to provide an adequate basis for findings relating to the last three years.

Observations, interpretations and conclusions included in this report are based on many 
sources of information. First, a wide range of documents were made available by A.I.D., the 
SCSRET project office and various offices in the Ministry of Agriculture and Cooperatives of 
the Swazi Government Second, many individuals gave freely of their time for extensive 
discussions. A full list of individuals contacted in the course of the evaluation study is 
attached in Annex 2. In addition to office interviews and an extensive review of the 
literature, field trips were taken to two field locations for on-site discussions with farmers and 
extension field staff.
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Using a method paralleling the "sondeo" of cropping systems research, most interviews 
were conducted in interdisciplinary pain. The evaluation team met informally each evening 
and three ;i<uies weekly in a more formal setting to compare observations and assessments. 
As the report developed, drafts and preliminary conclusions were discussed with Mission 
personnel in weekly briefing sessions. Upon completion of the field phase, written and oral 
reports were made to the Mission and the Ministry leadership and staff.

C. Findings and Conclusions

1. Summary of End of Project Status (EOPS) achievements

Tine project's life span was contemporaneous with many major changes in 
institutional capacity within MOAC. The Ministry is certainly a more mature agency today 
than it was in 1982. It is, today, delivering a great many more services than previously. The 
SCSRET project made a number of valuable contributions to this evolution. Most significant 
among them are:

• Institutional accumulation of human capital, including:

Academic concepts and professional/technical skills now 
incorporated in individual capabilities among a large number of 
MOAC staff;

Experimental Jeaming-by-doing acquired through collaborative 
work with the expatriate team; and

Structural impacts of MOAC, including the development and 
staffing of the Agricultural Research Division, the Information 
Section, the Soils Laboratory, and the MOAC Library.

• Institutional processes and functions adopted, including:

— On-farm trials and demonstrations;

— Activity planning, primarily in extension;

— Research-Extension interaction;

A flow of research recommendations and extension materials;

Professional linkages v.ith International Agricultural Research Centers 
OARQ, Southern African Development Coordination Conference 
(SADCC) and other regional research institutions; and

*" , v\r-\



New or revitalized functional units within MOAC, e.g., Soils 
Laboratory, Information Section and Library.

• Fanner and extension worker exposure to new technology, including: 

Diversified agronomic and horticultural experience; 

Broader selection of improved varieties; and 

New agronomic techniques.

The above listing of achievements, at least in its major headings, is presented in 
declining order of sustainability. The achievements listed last are at greatest risk of fading 
over time.

2. Life of project impedance factors

While the project achievements are impressive, the project's outcomes were 
limited by the presence over the life of the project of several generic constraints. First, 
project design did not reflect the situational realities of SNL farm homesteads. Nor did this 
situation improve much during project implementation. Second, CSR/E methods were never 
fully understood nor adopted as the core integrating philosophy or method. Third, certain 
deficiencies in the management and oversight by A.I.D. prevented mid-course corrections that 
would have been important Finally, the Swazi institutional environment was incompletely 
understood and incompletely addressed. A formalized strategy for institutional change did not 
emerge.

3. Provision of inputs

The contractor did a generally excellent job of meeting quantitative requirements for 
input delivery. Specific examples include:

• The liberal and imaginative use of short-term technical assistance (TA);

• The contractor's responsiveness in adjusting the degree training program 
to reflect new needs as they were identified; and

• The timeliness of input delivery. 

Input provision is summarized in Table 1 (page 7) and detailed in Annexes 4-A and 4-E.

On a less positive note, significant problems were noted in the selection of several 
long-term field team members, with respect to both professional qualifications and personal 
factors that arc important to effective counterpart interaction. Fewer team members than 
desirable had an understanding of CSR/E or had long-term field experience in related Third
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World settings. This factor both stemmed from, snd reinforced, ihe lack of acceptance of 
CSR/E as the central core of the project

4. Output achievement

Outputs achieved by the project are multiple and diverse. An extensive list is 
provided on pages 11-14. Output attainment was perhaps more visible with respect to the 
extension thrust than it was with research. In pan, this reflects the fact that the project 
emphasized extension from 1987 until the point that this evaluation took place, while 
leadership and implementation of research initiatives was shifted to Swazi institutions three 
years ago. Output attainment suffered, in part, from the absence of the intended integrating 
core CSR/E method. For example, in research, trials remain largely commodity or technique 
specific and not holistic; research is performed in disciplinary fractionated ways; and research 
efforts are over-balanced to varietal testing as opposed to integrated crop practices and 
cropping systems. In extension, the on-farm system that governs adoption behavior is not 
well understood nor incorporated within extension methods. Further, the farmer is only 
marginally involved in the process, if at all.

5. Sustainability issues

Several important sustainability issues remain. These issues are detailed in the 
body of the report along with follow-up actions to enhance the longevity of SCSRET 
initiatives. In brief, sustainabilhy faces the following issues:

• Hie supply of skilled persons trained by ihc project and now serving in 
MOAC is generally only one person. Further, significant incentives 
exist that could draw several of these individuals into other 
employment

• The pipeline that might supply replacements is not only "empty", it does
not exist at present Linkages between MOAC and University of Swaziland 
(UNISWA) (Faculty of Agriculture) are essentially not-existent, to the 
detriment of both institutions.

• There has been only limited (often only promised) movement to adjust 
MOAC recurrent budgets to sustain activities initiated and supported by 
the project.

• Managerial skills within MOAC remain only partially developed.
Further, the management environment is constraining and management 
resources are stretched to the limit

Other institutional constraints remain within MOAC. Probably the most 
important of these is the urgent need for reorganization along lines that 
will improve functional effectiveness.

r^f
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6. EOPS Attainment

The End-of-Project Status (EOPS) contained in the SCSRET Logfrarne is 
specifically stated as: The Ministry of Agriculture should be capable of a series of 
activities." Capability is different from actually "doing" these activities. Institutional 
capability requires a strong functioning institution. Five institutional components that provide 
this type of effectiveness arc recognized. Summary of MOAC capabilities at the end of the 
project rates these five components of institutional development as follows:

Leadership-The leadership component of MOAC is rated good. This rating averages 
the very good intent, serious desire and moderate exposure to modern management practices 
on the pan of senior MOAC leaders with significant entrenched structural, budgetary and 
other constraints from putting these principles into practice.

Resources-The human resources available to MOAC are excellent, and once again the 
project's training and human development achievements are to be commended. The 
budgetary portion of the resource picture must be rated as inadequate and at risk.

Structure-This element has significantly improved since the project's 1982 beginning. 
However, as discussed in considerable detail herein, structure remains a significant bottleneck 
to further efficiency.

Program-Both extension and research can be classified as moderately successful, 
having moved forward, but only part way toward the vision that is written into design and 
mid-project evaluation documents. However, since the phasing out of active project inputs 
and implementation of research, this function has slipped noticeably, bordering on falling into 
the marginal category (at least, if measured in terms of potential impact on farmers practices).

Philosophv-The philosophy with which MOAC is managed, and which is reflected in 
the attitudes of professional and support staff, is very good. The difference between this 
ranking and one of excellence lies in the partial adoption of CSR/E.

D. Recommendations

The evaluation team recommends the following series of activities and decisions in 
order to ensure sustainability and further development of SCSRET achievements.

• MOAC should extend their commitment to cropping systems 
research and extension in Swaziland and find a way to more 
fully incorporate this method as the core of their research/ 
extension activities. As long as MOAC efforts are targeted 
toward SNL land, there is no substitute for Farming Systems 
Research and Extension methods;
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External assistance in fanning systems methods should be 
continued for at least two more years. Emphasis should shift 
from theoretical classroom work to hands on, field applications. 
This could be accomplished with either a long-term expatriate or 
a series of short-term technical assistance inputs.

MOAC officials should give priority to, and take leadership in 
restructuring of MOAC as proposed in the COS National Plan 
1991-1994. The CAPM project should provide such assistance 
through their organization and management component

In-service management training for all senior staff should be 
continued and strengthened. An overall administrative/ 
management plan of work parallel to the research/extension plan 
of work would be an important addition.

Farm management training and field activities should be 
included in all field staff programs. Outside assistance in this 
area should be sought.

The 1991-92 plans for research and extension should incorporate 
the concept of doing a situational analysis in selected Rural 
Development Areas (RDAs.) This should involve farmers, 
researchers, extentionists, NAMBoard, cooperatives and others. 
Out of this extensive review, which can be done using rapid 
reconnaissance techniques, should come a long range plan for 
that agro-ecological region.

Priority within future MOAC staffing plans should be given to 
deepening the supply of trained agricultural economists.

A major research effort should be launched to disaggregate the 
SNL farm homestead population into separately identifiable 
target groups, using a detailed analysis of their resources, 
economic demographic and other environmental factors. Future 
research and extension programs should be based on this new 
understanding. The SNL homesteads are NOT a homogenous 
lot The single most limiting constraint to research and 
extension programs in Swaziland today (and to foreign assistance 
designed to help them) is the complete lack of understanding of 
differentials in actual conditions on Swazi SNL farms, and how 
these affect fanning and its potential for technological change. 
Until this changes, future programs and projects will have 
limited effectiveness.
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