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FOREWORD

This report is divided into four pants as follows;

Part I:  Executive Summary

Part II:  Summary of Activities, September, 1988 - August, 1989
Part [II: Work Plan, September, 1989 - August, 1990

Part IV: Financial Plan, September, 1989 - August, 1990

In addition, there is an appendix which contains a list of all the papers written by ATIP staff
since the inception of the project.

An attempt has been made to continue the formar adopted in the last few years of reducing
the amount of empirical material reported on the survey and trial work.  This material is
available in papers listed in the appendix.

The reason for the delay in producing the Annual Report this year is because priority was
given to working on the first draft of the "Farming Systems Handbook for Botswana”, Beciuse
it is a linle late, in Part I, some activities undenaken afier August this year have also been
discussed.
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CHAPTER I: EXECUTIVE SUMMARY

1.1 PREAMBLE

The major purposc of the Agricultural Technology Improvement Project (ATIP) is 1o help
develop and aid in the extension of farming systems recommendations, relevant to the needs
of the small (limited resource) farmer.  Essential to this effort are links with on-station
research in the Department of Agriculral Research (DAR) and with extension staff in the
Department of Agricultural Field Services (DAES).  Major components of the ATIP program
are the Muhalapye and Francistown farming systems teams, and the ligison activities between
rescarch and extension.  The actual steps and attributes of farming systems work (FSW) can
be found in previous Annual Repons.

During the  existence of  ATIP there have been two  Extermal  Mid-Term  Reviews
supplemented by a recently completed  Internal Review.  In general these have  been
favorable. and an atempt has been made to follow up on the recommendations that were
made.

The contract  with  the  Mid-America Agricultural - Consortium (MIAC)  will finish  on
September 28th, 1994, However, USAID  will continue some  funding for FSW by
supporting an Operational Expert (OPEX) position, and possible post-ATIP linkages between
MIAC and Botswana,  The Sorghum and Millet Collaborative Research Support Program
(INTSORMIL) will continue supporting one agronomist position at the main research station
at Sebele.

This repont continues the practice of the fast two years, of recording results ard the proposed
work program in terms of themes. Therefore. 1o faclitate comparisons with the work plan
drawn up and outlined in the last Annual Report Noo 0 (Chapters 9 1o 13), the section
numbers used in the work plan have been given after the relevant heading in this repont. In
terms of chapter headings direct comparison is possible as shown in Table 11,

TABLE 11 CROSS REFERENCES BETWEEN ANNUAL REFPORT NO. 6
AND THE CURRENT ANNUAL REPORT

... Chapter an Repont . o
- lopie - Current Repont CAnnoal Number 6
Personne]l and Fquipment 3 0
Traiminyg ! 10
Sebele/Gaborne 5 1t
Mahalapye f 12
Francistown 7 oy

[.2 PERSONNEL AND EQUIPMENT

There have been a number of changes in staft over the last vear.  Mr. K. Kelemogile
(APRU, DAR) was assigned to work with the Animal Scientist in Francistown, while Dr. B.
Hill (RECU), Mr. C. Bernhardt (SMU) and Mr. A, Caplan feft. Unfortunately Dr. B, Hill
had to leave because of family healin problems, while Mr. Bernharde had to resign because
of il health.  Mr. A, Caplan (PCV. Mahalapye) left to take @ one year appointment at the
central Peace Corps Office in Gaborone.  The contributions of all three individuals have

[89)
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been greatly appreciated, It is anticipated there will be no further changes in professional staff
(expatriate as well Batswana) during the remaining part of the project.

There have been a few changes in suppont staff during the reporting period, most notably a
net increase of three individuals seconded from DAFS.

In terms of trips and consultancies, a group of senior Ministry of Agriculture (MOA) officials
visited KSU at the invitation of the President of KSU, while Dr. W. Miller, the new Executive
Dircctor of MIAC, visited Botswana. Three indit idnals experienced in Geographical Information
Systems (GIS) visited Botswana under an Alabama A&M/KSU Strengthening Grant during the
teporting period, while use was made of two local consultants.

During the reporting year an Internal Review was held which looked at progress since the last
External Review in 1986, and also provided an opportunity 1o evaluate ATIP plans tor the
coming year.  Decails on these activities are given in Chapter 2,

Equipment purchases were concentrated on three vehicles, six microcomputers, additional printing
cquipment for the Agricultural Information Section in DAFS, and a fume cupboard for the soil
laboratory at DAR. No major purchases are anticipated during the remaining part of the project
apart from 25 rotary injection ylanters, purchase of which has been approved by GOB and
USAID/B.

1.3 TRAINING

During the project a total of 23 individuals (25 degrees) have, or are receiving training, directly
supported by ATIP (19 Jdegrees), or with GOB matching funds (6 degrees).  This does not
include two and possibly three others who are receiving partial ATIP suppon towards their
degrees. in terms of those receiving complete suppont the project has been fairly cquitable in
training individuals from DAR (8 degrees), DAFS (9 degrees) and DPS (8 degrees). Training
was aiso equally divided between 3§ (13 degrees) and MS (12 degrees). During the reponing
year two individuals retumed from long-term training and six departed, with the possibility of
another one scheduled 10 feave in January.

Short-term training cominued with nine MOA individuals attending courses in the USA, Togo,
Zimbabwe and Ethiopia. The sponsoring agency, GOB, and ATIP often shared costs involved
in attending the counses.

ATIP staff have given & number of lectures at BAC and the University of Bowswana, and have
continued on-the-job training of ATIP staff.

In addition as far as fanmers are concerned, ATIP have helped -- often in conjunction with
extension/development agency staff -- in organizing farmer field days, extension-led farmer
groups, row-planting competitions at agricultural shows, row-planting and cultivation courses
for farmers, cic.

In-service and on-the-job training, in particular, will continue to receive considerable emphasis
during the coming year,
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1.4 LIAISON BETWEEN RESEARCH AND EXTENSION

Linkage activities between research and extension have continued to receive emphasis during
the reporting year. The RECU has continued the same activities as in previous years such
as sitting on a number of professional and training committees, facilitating processing of
farming system type aricles for Agrinews, processing Agrifacts and other extension
publications, etc. Currently there is some uncertainty about the future of RECU which will
hopefully be resolved in the near future, in such a way as to give the unit more authority in
facilitating linkages between research and extension, not only at the center, but also between
the center and the field.

In addition, ATIP staff in general, continued to spend much more time in research/extension
type activities through helping extension staff in organizing and runming extension-led farmer
groups, training courses, field days and competitions for farmers, ete.  These linkages will
continue to receive emphasis during the coming year, while at the same time efforts will be
made to muke these linkages more formal.

1.5 ACTIVITIES OF THE FIELD TEAMS

L5.1 ACTIVITIES, SEPTEMBER 1988 TO AUGUST 1989

In the carly part of the rainy scason (September to November/December) the rains in the
Mahalapye and Francistown arcas were somewhat poorer than the Gaborone area (Table 1.2).
Thus, litde planting was done before Christmas.  However after this period rainfall amounts
improved, and the totals for the year approached the long-term average.  The totals for the
Mahalapye and Francistown areas were 449mum (long-term average 465mm) and  438mm
(long-term average 435mmy, respectively.  Because most of the planting was late, crop
production from many of the trials was not very impressive,

A summary of the status of the trials, studies and surveys at Mahalapye and Francistown is
given in Tables 1.3 and 1.1 As can be seen many farmers were involved in the work
program, although it should be noted that some were involved in more than one item. The
section numbers refer to those in which they are discussed in this report.

(a). Mahalapye. A range of issues were dealt with at Mahalapye during the 1988-89
season.  Linkages were improved with several other agricultural units including
several commodity or groups of Sebele rescarchers, and with extension staff in the
Central Agricubural Region. Other main elements of the Mahalapye work have dealt
with famming systems team: orpanization, data collection and handling procedures, as
well as with soil buiiding, water management. and  commodity-relaced  work  as
rescarch topics,

Soil tailding is an area of research that has not received sufficient attention in past
work plans.  An interest in this topic is growing among extension staff in the
Mahalapye area, although farmer’s generally have been reluctant to invest in soil
building,  Clearly. a number of questions need to be answered regarding this topic.
Mahalapye activities included under this theme are: assessing manure availability and
the evaluating its value via a trial.

Water management research has been part of the Mahalapye work since the first year
of the project. and 15 continuing.  This work divides into two sections.  The first is
focused on tillage strategics, the National Tillage ‘Trial.  The second has a focus on
semi-permanent water control structures, the Rainfall Runoff Management Study, that
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TABLE 1

MONTIILY RAINFALL (MMS) AT MAHALAPYE AND FRANCISTOWN, 1982-87

Nonth

1982
-83

1986
-87

30 Year
Average

1982
-83

1987

&8

1988

-89

July
August
September
October
November
December
january
February
March
April

May

June

Total

0
0
0
&5
51
35
49
30
46

329

1
0
0
64
62
62
36
15
12
14
0
0

266

0
1
8
24
62

102

99
84
46
26

0
4
0
63
24
39
61
42
42
108
6
0

389

54
234
41
254
114
12

2]

741

57
16
76
75
166

51

449

The figures for the individual years are the averages for the ATIP villvges in each area.

Fle: R103/7C1TL

The long-term averages are for Mahalapye and Francistown.
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TABLE 1.3: STATUS OF SURVEYS AND TRIALS, ATIP MAHALAPYE, 1988-89 SEASON’
jal_ Section Type Curent Statws

Cropping Systems;

Sorghum/Melon Mix 6.1.1 Descrip/Diag ST 12 sites implemented
Evaluation of Agro-Forestry
Improvement Potential 6.1.2 Descrip/Diag SU  National survey to be implemented by

NORAD consuftant
Phosphate Fertilizer and
tilization_of L. purpureus 6.1.3 RMII Testing TR _[iive sites implemented
Commodities:
Evaluation of Medium Maturity

Cowpea Variety (TVX3236) 6.2.1 FMF1 Testing TR 33 sites implemented
Evaluation of Drought Resistance
Groundnut Varicty (55-437) 62.2 EFMEI Testing TR 23 sites implemented
u can_Varjety_Tria 6.2.3 I'MEL Testing TR_ Two sites implemented
Tillage and Planting Practices:
National Tillage Trial 6.3.1 RMRI Testing TR Three sites implemented
Row-planter Condition Study 6.3.2 Descrip/Diag SU 84 farmers interview in six villages
Cuitivator Evaluation Trial 6.3.3 RMRI Testing TR Four sites implemented
Row-plant Fertilizer Trial __ 6.3.4 RMEI Testing TR _Eight sites_implemented

Soil and Water Management:
Manure Resource Assessment 6.
Iivaluation of Manure Application 6.
Evaluation of Run-off

Management Systems 6.43 RMRI Design TR Tour sites implemented

Whole Eicld Run-off Control ____ 64,4 RMEL Design TR Work not_implemented

Farm Equipment:
Rotary Injection Planter 6
Improved Donkey Harmnesses 6.

6
6

1 Descrip/Diag ST Twenty farmers surveyed
2 RMF1 Testing TR Six sites implemented

1 EMIT Testing TR Five sites implemented
2 EMEL Testing TR Eight farmers participating
3 RMET Testing TR Four sites implemented
! EMEL Testing ST Ter farmers_given hogs

Groundnut Planter
Dutch _Hoes
Houschold Circumstances:

Cooperating Farmers Study 061 —Descrip/Diag SU__ About 70 farmers surveyed
Environmental Monitoring:

Rainfall and Temp. Monitoring 6.7.1 Descrip/Diag ST Done as planned

Rainfal] Rup-off Measurement 672 .. _Descrip/Diag ST___Monitoring continuing
Methodology:

Standardization of Units

of Mcasurement
R:search Group Monitoring . 64,
a. Sce footnote in Table 1.4 for detuls,

Descrip/Diag ST Study implemented
__ RMRI Design ST _Moniworing continwing_____

TABLE 1.4: STATUS OF SURVEYS AND TRIALS, ATIP FRANCISTOWN, 1988-89 SEASON®

__Current Status

_Theme, Survey o Tl "~ "7 Section — T T T e
Cropping Systems:

Sorghum/Cowpea Intercropping 7.0 RMRI Testing TR Six trials implemented as planned

Crop Mix Stud 7.1.2 FMET Testing TR One trial implemented by IFTG
Agro-Lorestry/Alley Cropping . 713 RMRI Testing TR Implerented, 1200+ plants distributed
Tillage and Planting Practices:

Double Plowing Systems Trials 721 RME Testing TR Six trials implemented as planned

National_Tillage Trial . 122 —_RMRI Testing TR_Two_locations_implemented, one failed

Farm Equipment:
Iivaluation of Improved

Donkey Harnesscs 731 FMIEL Testing TR Implemented as planned
Evaluation of Rotary
_Injection land Row-planter. ____ 7.33 __ ___ FMEL Testing TR _Implemented in ITG's
Livestock Production Systems:
Improved Production Goat Milk 7101 RMFE Design TR Implemented with change to RMRI
Diagnosis of Kid Mortality . 742 _Descrip/Diag SU__Implemented for all age animals

Household Circumstances:

Cooperating Fapmers Study 750 _______Descrip/Diag SU_ Annual survey_completed, 27 farmers__
Markets:
Small Stock and Grain Trading Price data collected, small stock
and Prices R R Descrip/Diag _SU data_incomplete
Extension Linkages:
I'MFI Options Testing with Extension Implemented in 2 villages with 37
Led Farmer Assessment Groups 770 EMEL Testing TR farmers (39 trials)
Eavironmental Monitoring:
—Rainfall and Temp. Monitoring____ 7.8 ___ ___ _ Descrip/Diag SU __ Implemented as_planned
Methodology:
Researcher Led FMET Options Testing Implemented in 3 villages with 128
—_LFarmer With Assessment Groups __7.9.1 o IMEL Testing TR _ farmers_doing_140_trials
RMRI = Researcher Managed/Rescarcher Tmplemented TR ‘1ial
RMET = Researcher Managed/Farmer Implemented SU = Swudy
I'MED = Farmer Managed/Tarmer Implemented IFTG = Farmer Testing Group
RIC = Rural Industries Innovation Center (Rescarcher lec
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(h).

does not rely so heavily on an increase in tillage investment,

The commaodity-related research is an on-going activity designed to promote linkages
between  on-station and  on-farm research, and for the verification of on-station
findings under on-funin conditions. For the 1988/89 scason, the commodity program
included the trials on cowpea, mung bean and groundnuts varieties, a fodder trial.
and testing of a groundnut planter and a rotary injection planter.,

As in every Botswana cropping season, cropping patterns and trials implementation
are directly influenced by the rainfall pattem.  Because plowing and planting rains
were refatively late, some trials could not be put in.  However, because of the
efficiency of the staft, this problem was not too serious. Mid and late season rainfall
was slightly above average, and harvest outcomes were at least average,

A nuniber of surveys were undertaken including  the  Cooperators Survey  which
indicated generally rather poor results for many farmers, and a survey looking at the
condition of row-planters which has subsequently been undenaken in the FSSR and
ATIP Francistown areas. Results from this survey will shortly be available,

On the link with extension. stress was placed on two row-planting training courses
for farmers, and in organizing tarmer row-planting competitions at three agricultural
shows,

Francistown. The 1988-89 CTOPPIN Seiason was relatively poor for crop production
in the Francistown arca. Total rainfall was only slightly below the long-term annual
average, but distribution was poor.  There were only four rainfall events greater than
fitteen millimeters in the main planting season (November, December, and January) at
most locations. This reduced the amount of land farmers could plant, and hindered
proper trials implementation. There was a prolonged dry period between carly
January and Tate February, which caused fairly severe stressing of cereal crops, and
reduced vield porential, Subsequently, quite a lot of planting was done during the
rainy period in late February (including some experimental work),  However, again
there was o prolonged dry period between carly March and late Aprl. Mostuie
stress and cool night temperatures, during this period, slowed crop growth to such an
extent that these late planted crops did not produce a signiticam grain yield,

Planting was turther distupted by Targe scale rat invasions, Particularly hard hit were
row-planted crops where the rats could g0 down the rows and dig up seeds planted
at regular intervals and depths, Other pests included small animals and birds,

On a more positive note, the National Tillage Trial produ ed yields of over one ton
per hectare, giving an indication of poiential production even in this relatively poor
year,

FMFL testing conducted through rescarcher managed farmer groups continued 10 be a
major part of the overall research program during 1988-89.  In the three ATIP
villages, 127 farmers participated in group activities and conducted 140 trials of the
following technologies:  double plowing. groundout seed  treatment, cowpea  and
groundnut varieties, fertilizer, and long and short season crop mixes.  Hand row-
planters, groundnut planters, Dutch hoes, and the Maun cultivator were available for
testing while implementing other trials, Baouble plowing continued 1o outperform the
traditional system.  Given the stressed water situation, groundnut sced treatments and
varieties did not show any major differences.  Indeterminate cowpea varicties did
better than determinate varieties. and fertilizer trial results were varied. A survey of
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farmer group panticipants indicated that 26 percent had spontancously adopted one or
more of the technologies they had tested during the 1986-88 period. They used the
"new" technologies on 14 percent of their land.

Increased emphasis was placed on working with the Department of Agricultural Field
Services, both in plunning and coordinating trials work, and in supporting two
extension-led farmer groups, whose 37 members implemented 39 trials, mostly of
row-planting equipment. Work with ALDEP on donkey hamesses and hand row
planters continued, with both being included in the ALDEP participatory
demonstration program.

Researcher managed trials included the national tillage systems trial in conjunction
with the National Tillage Group, and continuation of the cropping systems and
double plowing systems trials. One of the national tillage trial sites produced good
results while the other failed entirely.  The cropping systems and double plowing
systems trials produced mixed results,

Monitoring of the farming system continued with the cooperating farmer survey,
small stock and grain trading and prices study, and the rainfall and temperature
monitoring activitics. One-third of the cooperator farmers interviewed row planted at
least some of their crops, while half double plowed at least some of their crops.
Participation in govemment programs by this group of farmers remained high.

1.5.2 PROPOSED ACTIVITIES, SEPTEMBER 1989 TO AUGUST 1990

A summary of the proposed studies, trials and surveys for Mahalapye and [Francistown is
given Tables 1.5 and 1.6.

(a).

(b).

Mahalapye. Proposals for work during the coming ycar emphasize continuation of
many research activities from the past year.  Examples of continued work include the
kraal manure work, the rainfall run-off management work, and the commodity support
testing.  Even though closure on investigations into specific technologies is desirable,
and maybe possible in some cases (i.c., new varicties, some farm equipment, etc.),
many of the trial activities should be viewed as "pipelines” linking commodity or
program units of DAR with on-farm work, In this pipeline context, research could
continue in the future on similar or related technologies.

Emphasis is also put on developing standard research methods that can be readily
used in future work. In this regard, attention is given to completing standard data
forms and data handling procedures and to developing protocols, within the team, on
how to manage RMFET and RMRI trials, and farmer group activities.

Research-extension linkages will continue to focus on promotion of a basic row
planting and inter-row cultivation package. Hopetully, it will be possible for the
RECU to become increasingly involved in this activity.

Emiphasis will also be placed on writing a series of papers summarizing work carried
out on various topics during the life of ATIP, and in finalizing the "Farming Systems
Handbook for Botswana'”.

Francistown. During the 1989-90 year, the Francistown rescarch program will be
conducted, where possible, by GOB personnel with back-up provided by the USAID
scientists, who will spend more of their time completing analyses and writing up the
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TABLE 1.5: PROPOSED SURVEYS AND TRIALS, ATIP MANALAPYE, 198990 SEASON®

‘Theme Survey or Trial Scction Type No.* Sample Size Investigator Final
Commodities:

ivaluation of Early Maturity

Cowpea Variety (B097) 12.2.1 RMET Testing TR 0 15 Farmers FM/AG Unknown

Evaluation of Groundnut

Production Package 1222 RMEL Testing TR 0 9 Lamers EMIAG Unknown
Tilage and Planting Practices:

National Tillage Trial 1231 RMRI Testing TR 2 2 Fanns AG FM Unknown
Cultivator Evaluation A2 RME Tedting TR ! 9 Fanners _ AG M. 1989.90
Soil and Water Managemedt:

Evaluation of Manure Application 1241 RMFI Tesung TR 1 9 lanns AG I'M Unknown

Evaluation of Runoff/

Management Systems 1242 RMRI Design TR 3 4 Farms AG FM 1989.4}

Whole Field Runoff Control 1243 RMRI Design 1R | 2 Farms AG M Unknown
Slistory of Cultjvation Swdy 1244 e DesenpDiag ST L. d Villages___ _ AGEM_______ |9g9.00
Farm Equipment:

Rotary Injection Planter 12.5.1 FMED Testing IR 3 9 Fammers FM/AG 1989-90
Duteh Hoe 12.5.2 FMEL Testing TR 1 12 Fanners FM/AG 1089.90)
Groundnut Planter S L RME Tesung IR 2 A.;i,J’:!n!ll:ri‘__"lﬂz,\,(.l._,,_.___._li)’ii)_-ﬂ_.
Ensironmental Monltoring:

R Land Temp. Monitoring 1261 _Desenp/Diag SU T Nawble AG — . Unknown _
Houschold Circumstances:

Looperning Famers Swdy 127 o DesenipDiag SU_ 30 Famers_BM AG __ Unknown

RMRI = Researcher Managed/Researcher Implemented AG = Agronomy TR = Tnal
RMFT = Researcher Managed/Eames Implemented AP = Animal Praduction SU = Survey
EMEL = Fanmer Managed/Farmes Implemented I'M = Fann Management

EX = Extension andfor ALDEP
VS = Veterinary Service
Indicates number of years already umdenahen.

ARLE Le: PROPOSED SURVEYS AND TRIALS, ATIP IRANCISTOWN, 198990 SEASON®

heme Survey or Tl Sechion Type No® Sample Size Investigator Final

— B S Main Co, Year
ropping Systems:

Yerenmial Torage Crops_ e ARV RMRI Testng TR 2 CNanous '™ AG 1989.%)
Tilage and Planting Practices:
National Bllage Tnal VLCRMREJesting IR 0 2smes_____AG e EXIM Unknown
Livestock Production Systems:

Improved Production Goat Milk 1141 RMRI Design TR 1 3 villages AP FMAG  1989.90
Diagnosis of Kid Mopaluy o VA2 Deserip/Diag SU. 1 JNMariable AP A 1989.90
Markets:

Small Stock Trading and Prices 13.5.1 Deserp/Diag SU 5 Variable I'M Unknown
Grain Trading and Prices e DAS2 0 DesenipfPag SU__ S 3wl wes M Unknown_

Farmer Participatory Rescarch:
FMET Options Testing With Researcher

Led Fanner Assessment Groups 1361 EMEL Tesng IR 4 100 150 farmets AG FMEX  Unknown
FMH Options Testing with Extension

_Led Farmer Assessment Groups e BROZ EMEL Testing IR 2 eetvillages_ EXAG M Unknown_
Environmental Monltoring
_Rainfall and Tanp. Monitoring. e BYLL L Deseripiiag SU 6 Vamable _____AG . _Unknown _
Huuseheld Circumstances:
Cooperating Farmers_Stud e AR Desenp/ihag SU_ 6 27 fammers KM Unknown
. RMRI = Rescarcher Managed/Researcher [implemented Aptonomy IR = Trial

RMIT = Rescarcher Managed/Farmer Implemented AP = Animal Praduction SU = Survey

FMEL = Fanner Managed/Farmer lmplemented I'M = Fam Management

I xtension andfor ALDEP

S = Veterinary Service
Irdicates number of years already undertaken,
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research work which has been completed. Selected databases created over the last
six years will be documented. The entire team will participate in finalizing the
"Farming Systems Handbook for Botswana."

In the 1989-90 crop scason, the agronomy research in Tutume Agricultural District
will focus on the same primary issues as last season. That is, it will continue to
focus on water conservation and improved tillage/planting systems, largely in
collaborative trials with ALDEP.  Further, examination of the potential of other
uscful interventions will be conducted through farmer group activities. There will be
continued collaboration with extension in the area of technology testing, adaptation
and dissemination through work with two farmer groups in the Communal First
Development Area, NE District.

Animal production work will continue with the objectives of investigating small stock
losses, especially as they relate to management-relaied problems.  Descriptive work
will continue on the idemification of production parameters of goats in the
smallholder sector.  The focus of the testing stage will center on the management
systems for goats, purpose grown fodder and its intensive usage.  Day-to-day
management and data collection for the projects will be completely localized by the
end of the year. Current structure of the project and status of the animals will be
maintained so that all data currently being collected can be completed.  The facilities
and livestock will be maintained in such a manner that research can be continued
without interruption when complete locaiization occurs, and the expatriate technical
staff leave,

The 1989-90 season will complete the localization of the farm management section,
with all of the trial-related activities supervised by the Motswana  agricultural
economist assigned to the team.  Activities will emphasize continued collaboration in
the agronomy and animal production trials to collect data and to provide an cconomic
analysis of the trials; and participation in farmer group activities to obtain farmer
assessment of trials during the year and to increase team understanding of farmers’
attitudes.  Assistance will be provided 1o DAFS staff who are working with similar
groups in non-ATIP villages.

Expatriate staff will continue analysis and documentation of descriptive/diagnostic and
trials data already collected, with preparation of final reponts on most trials and
surveys.  In order 1o promote the acceptance of the farming systems approach to
research, emphasis will be placed on improving charnels of communication with
other organizations, providing information on ATIP for dissemination in extension
publications, and addressing methodological issues with the entire ATIP team.

L6 OTHER INFORMATION

During the year a large number of visitors made contact with ATIP staff, while ATIP also
hosted the Annual Farming Systems Workshop in Mahalapye and Francistown which was
attended by about 70 people tfrom different depantments in GOT?,

During the year a number of papers were produced, a detailed list of which is given at the
end of this repon.

Rough estimates indicate the recurrent cost to GOB of ATIP and ATIP-related activitics for

the period September, 1989 10 August, 1990 will be in the region of P660,086 of which
P275,975 is a short-run commitment -- mostly training -- that GOB should not have to incur
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in the long-run. As far as USAID support is concemed, costs that will eventually have to
be absorbed by GOB are estimated to be around P142,016 for the period September, 1989 to
August, 1990.

It is anticipated that a major activity during the next few months will be in helping, as
requested, to ensure a smooth transition of activities to be undertaken after the end of the
ATIP contract in September, 1990, and in institutionalizing farming systems work in the
Department of Agricultural Research in the Ministry of Agriculture. The principle of doing
this has already been accepted within the MOA.
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CHAPTER 2: ATIP STATUS

2.1 INTRODUCTION

The last External Evaluation of ATIP took place in 1986. At that time a number of
recommendations were made (see Table 3.1 in ATIP Apnual Report Number 5).  In
preparation for the Internal Review that has recently been completed, a staws report on
progress  with reference to the 1986 recommendations was made.  This progress s
summarized in Section 2.2,

Because a number of changes have tiaken place during the last two to three years, a revised
logframe was developed.  This revised logframe presented in Table 2.1 has now been
approved by the Director of DAR, by the Ministry of Finance and Development Planning,
and by the former ADO and the Director of USAID/B. The revised logframe  places greater
emphasis on encouraging the acceptance of the process of FSW in Botswana, and less on
being responsible for institwtionalizing it.  This recognizes who is ultimately responsible for
making such decisions, and the necessary trade-oft decisions that GOB has te make in the
allocation of scarce resources.

It is obviously important that ATIP fulfills the obligations outlined in the logframe.
Therefore, in Scction 2.3 an attempt is made to incorporate the carlier comments of
individuals into the project owtcomes listed in the Jogtrame.  Individuals whose comments
were solicited included the Directors of DAR and USAID/B, the former ADO and ATIP
staft. There is also an attempt o include recommendations arising out of the Intemal
Review which was undertaken by Mso T Melsku (DPS, MOA)Y, and Drs. Ko B, Paul and B,
McColaugh (REDSO. Nairobi) in October-November, 1989,

In order o present comprehensive accounts in Sections 2.2 and 2.3, there is inevitably some
repetition in the material presented.

In general, the following discussion indicates major benefits resulting from extending the
initial five year ATIP project to an ecight vear lite. The support of USAID/B and GOB in
facilitating this has been critically important,  The Internal Review notes the imponance of
longer-term horizons with respect o projects analogous o ATIP.

2.2 ATIP PROGRESS ON RECOMMENDATIONS OF 1986 EVALUATION!'

In discussing progress on the recommendations arising out of the 1986 Extemal Evaluation,
the recommendations are ordered in terms of the time by which action was supposed to be
completed.  In generd progress has been made on most of the recommendations although
action often took longer than envisioned in the evaluation.  Progress on cach of the
recommendations is as tollows:

1. One or more qualificd Batswara should be assigned to the RECU when the
Y oThe figures in the brackets refer to: (1) the number of the recommendation in the
Lvaluation Report, (b) the agencies responsible for action being taken and, (c) the

date the action was supposed to be completed by,

Fiie: R103/7C2 - 12 - Date; December 20, 1989



TABLE 2.1: NEW APPROVED ATIP LOGICAL FRAMEWORK, JULY 1989

Narrative Summary  Objectively Verifisble Means of Verification

Important Assumptions

A-1, Programme or Scctor A-2. The Measure of Goal A.J.
Goal: the Broader Object- Achicverient:
Ive to which this Project

Contributes:

To assist the GOB in Organizational changes
developing an agricultural  made within MOA (o institu-
system that provides relevant tionalize I'SW.

technology leading to
increased productivity for
Rotswana farmers

MOA official papers.

Increased returns to labor
and other inputs
demonstrated.

Farm surveys.

Increased crop production
under specitied rainfall
conditions.

Fann surveys and metero-
logical data.

A-4, Assumptions for
Achicving Goal Targets:

Agricultural research

and extension continue to
be high priorities of GOB,
and that MOA will review
the ceffectiveness of its
approaches.

The amount and distribution
of rainfall is sufficient

to enable production 1o
occur.

B-2. Conditions that will  B-3.
Indicate Purpose has heen
Achieved: End-of-Project
Status:

—_—
B-1. Project Purpose:

To improve the capacity of  The Ministry of Agricut-

the Ministry of Agricul- ture's DAR will be able
ture’s research and extension to participate cffectively
programmes to develop and  in on-going FS A and be
effectively extend improved responsive to farmers needs,
technology and practices

relevant to the needs of

small farmers in selected

pilot areas.

Sub-Purposes:

(a). Improve the capacity of 1. On station agronomic DAR’s Annual Report and
the Munistry of Agriculture’s research at DAR strength- records. Reports of
Rescarch (DAR) to develop ened in sorghum, millet and INTSORMIL and Bean/
technologies for small farmer cowpeas. Cowpea CRSP.

needs.

2. Systems estabhished for  Records of mectings/work -
DAR 10 respond 1o requests shops held with DAR/DAFES
trom farming systems teams staff.

and conduct trials based

upoit these requests.,

(b). To improve the caps
hility of the extension ser
vice to transfer appropriate
technologies and strenpthen
the linkages between
rescarch, extension and
farmers.

Improved hinkages will
have developed between the
MOA rescarch, exension
and planning, resalting

i more relevant adaptive
technologies,

L. The Subject Matter
Specialists trained and
working cffectively.

MOA staffing pattern and
manpower training plans,

DAI'S and contractor
records.,

2. DAFES dissenunating
tested technologies in the
AT areas.

B-4, Assumplions for
Achieving Purpose:

That potential exists in
the agricultural system to
improve productivity,

That research for small
farmers continucs to be
given high priority,

That the extension positions
in the pilot area will be
staffed and have sufficient
time to engage in farming
systems related work.

That improved technologics
can be identified, tested
and made available for
extension.
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TABLE 2.1: NEW APPROVED ATIP LOGICAL FRAMEWORK, JULY 1989 (CONTINUED)

Narrative Summary

Objectively Verifiable
Indicators

Mcans of Verification

Iinportant Assumptions

(c). To provide Botswana
farmers in selected pilot
areas with relevant innovat-
ions in agricultural product-
ion technology and mecthods
through field trials, demonst-
ration and farmer waining.

Technologics identified
which improve retums to
labor/capital and/or
increased production and/or
reduce risk of failure.

Project Records.

C-1. Project Qutcomes

(a). Farming systems
designed, developed and
tested in two areas.

(b). Institutional capability
and skills developed within
MOA to carry out FSW in
sclected pilot areas.

(c). Necessary FSW support
activities strengthened.

File: AY03/7C2T

C-2. Magnitude of Qutputs: C-3.

1. Progress has been made  Project Records.

towards localization of
farming systems work.

2. Handbook for farming
systems work in
Botswana prepared.

3. Alternative crop und
livestock technologies
tested on farmers*farms
at ATIP locations.

4. Helped DAR in imiple-
menting a system for
approving recommendations
for onward transmission to
DAFs.,

1. Qualificd staff deve- MOA Records.
loped in needed speciality

areas, 25 persons trained at

the M.S. and B.S. level, 27

in short-term farming system

related courses, and 156 in

in-Service trainime courses.

2. llelped DAR, as request- Project Records and GOB
policy/planning documents,

ed, in evaluating farming
systems work,

3. Helped DAR, as request- MOA Records.
ed, in establishing systems

for integrating rescarch, ext-

ension and planning to maxi-

mise the benefits of FSW.

1. Seed Muluplication Unit MOA Records.
strengthened and progress

made on localization of all

positions.

2. Training plan implemented
for at least 6 Subject
Matter Specialists

3. On-station agronomic
rescarch programmes on
sorghum, millet and cowpeas
strengthened.,

Project Records.

Project Records.

C-4. Assumptions for Achicving
Outputs:

That the GOB will implement
its current rescarch stra-

tegy.

That potential exists in
system o improve new tech-
nologics.

That DAR has capacity to
test technologies.

That DAR is able to respond
to FSW requests for
on-station trials.

That sufficient numbers of
qualificd staff can be
released for training

That GOB concludes farming
systems work has merit and
has the resources to
incorporate it.

That DAFS, DAR and DPS are
willing and able to share
responsibility for farming
systems work.

Bean/Cowpea and INTSORMIL.
Projects will continue to
receive the bulk of their
training and TA support

from centrally funded CRSP
projects.
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TABLE 2.1. NEW APPROVED ATIP LOGICAL FRAMEWORK, JULY 1989 (CONTINUED)

Narrative Summary Ohjectively Verifiable Means of Verification Important Assumptions
Indicators
(d). Research and 1. ATIP socio-economic and Project Records.
information *schnological data systemal-

ically entered on microcom-
puters o facilitate future
data collection and accessi-
bility by traincd Batswana,

2. Data collected by ATIP Project Records. That ottier GOB staff per-
made available and uscd by ccive a use for the data
other GOB personnel and can casily access it
D-1. Project Inputs: D-2. Implementation D-3. D-4. Assumptions for
Target Providing Inputs:
(a). AID:
Technical Assistance 56.5 person years fong-term. Al Records, That funds are made availa-
52 person months of short- ble from bilateral and
term consultancies, AlD Records. supporting centrally funded
sources.
Local Staff 8 person ycars, Al Records.,
Training 45 person months of short-
term training. AID Records.
32 person years of long-
term training AID Records.
(b). GOB:
Counterparts 19 person years. GOB Records. That funds are available,
Other Staff 10 person years PCVs (local GOB Records.

support costs).
16 person years seeretaries. GOB Records,

24 person years drivers. GOB Records,
176 person years technical — GOR Revcords.
staff,

Casual labor (P4.000/y car GOB Records,
for cight years.
Commodities S vehicles and replacements. GOB Records.
14 houses for MIAC st GORB Records.
and counterparts.
Training IS person years. GOR Records.
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0.

present RELO counterpart goes on training (1; MDA/AID; 8/86). Mr. G.
Ramolemana was reassigned to RECU after his return from New Mexico State
University on completion of an MS degree in Agronomy, in August, 1987,

The GOB should cstablish a system for more timely submission of AID payment
vouchers (25; MOA/AID; 9/86). This has never been resolved satisfactorily, but
both GOB and AID have been more liberal in their actions.  AID have been willing
to issue larger PlLs and also have been willing to issue another PIL before all the
funds on the previous PIL have been accounted for.  GOB have, when necessary,
permitted overspending pending final approval on a new PIL.  ATIP funds have also
recently been used to purchase a microcomputer plus printer for the Finance Officer,
MOA, which should help improve the efticiency of the submission process to AID.

Suitable housing should be provided for all professional Batswana assigned to the
field teams (6; MOA/AID; 9/86). Linle progress has been made, particularly in
Francistown, where none of Batswana professional staff have been provided with
housing.  Housing shortages are panicularly acute in Francistown, and there appears
little can be done on the part of GOB to resolve this problem.  The housing shonage
exists for all GOB cmployees in Francistown.  However, in Mahalapye all the
professional staff now have housing.

USAID and MIAC should seek additional funds for tong and short-term training
for FS related positions (11 MIAC/AID; 9/80).  More funds for long-term and
short-term training were allocated in the current contract.  In addition, GOB have
provided the matching long-term  funds they agreed to in the original  project
agreement.  Also, advantage has been taken of opportunities for fully or partially
funded short-term training by other agencies, e.g., CIMMYT, SIDA, cte.

The project should employ administrative and computer help for the COP (16;
MIAC/AID; 9/86).  Additional administrative support was hired in September, 1988,
and is working out very well.  There were o number of reasons for the delay in
fulfilling this recommendation, some of which were the responsibility of the ATIP
COP. The person filling this post (Mns. 1 Snyden) also does some editing and word
processing for other statf in DAR.

AID should determine what local currency expenditures are eligible for project
funding, articulate this to ATIP and establish suitable reimbursement procedures
with the GOB {24, AID; 9/86). No written instructions have been received, but the
issuc seems to have been resolved in that a good deal of equipment, especially
desktop microcomputer and printing equipment, is now purchased in Botswana using
funds outside the MIAC contract.

Project funded participant trainees in the USA should be kept fully informed
about current ATIP activities and operations (27; MIAC; 9/86). A monthly
newsletter on ATIP activities has been initiated and is distiibuted 1o ATIP-related
trainees in the USA on long-term training.

Project funds should be provided to complete the Agrifacts update and facilitate
the publication and distribution of Agrifacts and the Extension Handhook (21:
AID/ATIP; 10/86). A number of Agrifacts have been updated and ATIP funds have
heen used to sct up a small printing press in the Agricultural Information Section, in
DAIS. A microcomputer plus scanner and a laser printer were also purchased.  An
experienced PCV is training Batswana in the use of all the equipment.  The
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installation of the equipment has greatly speeded up the process of publication of
Agrifacts, Agrinews, cle., within the MOA. Al depanments within the ministry now
make use of this facility, including DAR, where another laser printer and related
computer cquipment has been purchased with ATIP funds, for the use by the
department as a whole,

The recommendation on the Extension Handbook is unclear -- the COP ATIP is
unaware of the existence of such a document,

The ATIP project should provide funds to enable its professional staff to attend
and participate in regional and international seminars and workshops (18; AID;
11/86). [TFunds have been made available for AID-funded ATIP professional staff to
attend one intemational seminar or workshop per two-year tour.  Two or three staff
have participated in this.

Alternative strategies for institutionalizing or gaining greater acceptance of FSR
should be developed (2, ATIP: 12/86).  GOB has now accepted, in principle, that
ESW will continue in Botswana after the end of ATIP in September, 1990, The
Director of DAR (Dr. I.. Gakale) is supportive of this,  Also currently plans are
being finalized within GOB 1o place all farming systems type work in DAR. It is
also likely that a national coordinator for farming systems type work will be
appointed.  Thus,  Farming Systems Southern Region (FSSR) and  the Molapo
Development Project (MDPY will be transferred to DAR in the near future. The most
likely model for FSW appears 10 be one of establishing regional sub-stations or
experimental fields at wvhish are stationed teams responsible for on-station and on-
farm work. 1t is likely :hat what will happen, will depend 10 some extent, on the
recommendations arising out of the proposed 1ISNAR mission, which in February will
look at DAR as a whole.  Current indications are that FSW-type activities will
continue in the Mahalapye and Francistown areas,

The cuirent placement of the RECU under the Crop Production Division of
DAFS needs to be reassessed.  Fhe positioning and statuy of the RECU neeas 1o
he elevated -- so that it can more realistically perform its research, extension and
training coordination role (3: MOA/AID; 12/86). A formal proposal for the
functioning and location of RECU was submitted to the former Director of DAFS
(Mr. T, Taukobong) in January 1988, Since then two tunther developments will
fikely have an influence on the future location and activities of RECU.  The recently
completed  Agricultural Sector Assessment Study has recommended that the RECU
should be relocated under the office of the Deputy Permanent Secretary.  Also the
former AID-funded technician (B. 111, due to unforseen personal circumstances, had
to deave at the end of his current two-yedr tour in November, thereby creating a
dilemma as 10 what should be done by ATIP during the remaining few months of
ATIP. A meeting s shontly 1o be held between the Deputy Permanent Secretary
(Mr. T Taukobong), the Directors of DAES and DAR (Mr. F. Tibi and Dr. L
Gakale), and the COP of ATIP which will hopefully sort out what will happen 10 the
RECU.

Every member of the ATIP team should be responsible for establishing good
linkage relationships between researeh and extension (4, ATIP; 12/86). A major
effort has been made to develop linkages with extension over the last three years.,
There have been particular successes at the ficld level in the Mahalapye and
Francistown areas,
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13.

14.

Linkage activities have included:

Collaboration in Extension-Led Farmer Groups (Francistown)

Collaboration in the National Tillage Trial (Francistown and Mahalapye)

Discussion of proposed work program (Francistown and Mabhalapye)

Collaboration in row-fianting courses for farmers (Mahalapye)

Collaboration in organizing row-planting competitions at Agricultural Shows
(Mahalapye)

Lectures on FSW and collaboration at In-Service Training Courses for
Extension Staff (Sebele)

Collaboration with ALDEP in forage trials, and processing forage surveys
(Francistown, Mahalapye and Scbele)

Collaboration with ALDEP and FSSR on a row-planter condition survey
(Francistown, Mahalapye and Sebele)

Etc.

At the 1989 Farming Systems Workshop hosted by ATIP in Mahalapye and
Francistown, the theme was Linkages. At the final session of the workshop, a
proposal was made that linkages should be more formalized. A working group was
appointed to further develop the recommendations arising out of the workshop, which
would then be discussed further with senior officials in MOA. Because of changes
taking place in MOA, and The Agriculral Scctor Assessment Study which has
recently been completed, the working group delayed further action. ™ fact at the
meeting of the working group on 7th December, it was apparent that a number of the
major recommendations  arising out of the workshop  had already independentiy
occurred or would occur in the near fuwre.  Neventheless, based on the meeting,
proposals on the other recommendations are being prepared for submission to the
Dircctors of DAR and DAFS.

A qualified Motswana should be assigned as counterpart to the ATIP COP (5;
MOA/AID; 12/86). Because so many individuals are currently away on training, it
has been impossible for DAR, until very recently, to fulfill this recommendation.
With the retum of Mr. J. Luzani in July 1989, who was posted back to Mahalapye
to work with Dr. ). Sicbent, Mr. E. Modiakgotla was transferred to Sebele to work
with the ATIP COP.

ATIP should establish better working relationships with on-station researchers (7;
ATIP/MOA; 12/86). This linkage has developed steadily over the years with the
result that nearly all of the survey, study and wnal work is linked in some way with
on-station research. Lxamples of such linkepes are:

Several disciplines -- National Tillage Trial

INTSORMIL. -- kraal manure

Cowpea researchers -- cowpea variety trials, bean survey

Groundnut rescarchers -- varicety, hilling and sced dressing trials,

groundnut package trial, planter testing
- variety testing
- Dutch hoe testing, inter-row cultivation trial

Cereal rescarchers
Weed researchers

FMDU -- cquipment testing, planter condition survey
g Yclcnnury laboratory -- post mortem on goats
) Qrei (o8
Q\‘p”
’
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Linkages arc likely to become even stronger with the creation of the Program
Research Teams, proposed by the Acting CARO (Mr. O Mmolawa), and agreed 1o in
principle at the Arnual Arable Research Division Meeting held in September, 1989.
A working group, of which the ATIP COP is a member, has recently been appointed
1o develop proposals for the operation of these teams and the proposed revitalized
Recommendations Committee,

15. Remaining GOR long-term training funds should be programmed primarily for
professional training of extension staff (10; MOA/ATIP; 12/86). Lfforts have been
made to identify suitable extension staff for long-term training,  In terms of long-
term training it appears that ATIP funds and GOB-matching funds are 1o be used in
the following way:

Complete suppon: DAR: 3 BS degrees: 5§ MS degrees
DPS: 5 BS degrees: 3 MS degrees
DAFS: 4 BS degrees; 4 MS cegrees: 1 Non-degree
Partial support: DAR: -- I MS degrer ;1 PhD degree
DPS: .- I MS degree

For further detaiis on training, see later sections in this report (Section 2.3, Chapter 4
and Chapter 10).

On the whole. training funds have been equitably distributed between DAR, DAFS
and DPS.

16. Training in the F& approach to rescarch and extension should be included in the
BAC curriculum (i2; MOA/ATIP: 1/87). A number of lectures have been given at
BAC, on ISR, by the ATIP COP. In addition, last year the ATIP COP taught an
introductory agricultural ecconomics course 1o the first year BSc agriculture students at
the University of Bowswana, in which the opic of 'SW was introduced. IHowever,
beyond these activities  little progress  has  been made in implementing  this
recommendation. It should be bome in mind that ATIP s located in DAR and
consequently has limited influence on what happens in BAC. Some financial support
was provided from ATIP funds to provide temporary lecturer support in launching the
RSc degree program.

17. Data gathering, management information systems and computer training shanld
be provided for Batswana counterparts on the FS teams and also appropriate
RSU staff (14: ATIP; 3/87). During the last three years there has been a major
change with respect to computing equipment. - With the establishment of firms sclling
IBM-compatible cquipment in the Gaborone area, the decision was made 1o replace
the Apple systems with IBM-compuatible equipment.  This has been done, and as a
result a substantial amount of computing equipment now cxists. It is being used by
many individuals in the department.  ATIP has sponsored training in Word Perfect
for four clerical staff, whilc professional staff are slowly developing expertise in the
use of DBase 3+, Lows 123 and MSTAT. Another simple  statistical package,
ABUTAT, has recently been introduced, while SPSS -~ because of its complex mature
-- 18 being used only when neeessary.  Much duta have also been successfully
transferred from the Apple 1o the 1BM system with the help of Matchpoint.

Because of instinting a new system and many other commitnients, progress on
documenting old databases has been very slow,
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18.

19.

20.

21.

22.

The DPS should recognize the planning and policy assistance possibilities offered
in the FS perspective aspects of the ATIP project, and participate more fully in
FS teams’ efforts (22; MOA; 3/87). There have been few developments on this
front. Working on the technology front is deemed by GOB to be the dominant
mandate of ATIP, with the proviso that any policy issues arising from ATIP’s work
should be channelled to the Policy Committee through the Director of DAR.
However, during the last three years, ATIP staff have been involved in:

(a). Providing background information and papers for The Agricultural Sector
Assessment Study.

(b). At the request of the Chief Agricultural Economist, cooperating with FSSR
and ADNP, in a survey on the "Impact Assessment of the ARAP and
Drought Relicf Programmes”. (For a summary statement of the findings, see
the Executive Summary (EP §8-4).

©). The COP ATIP has, in the last year or so, been increasingly requested by
DPS to comment on DPS documents, proposed consultancies and reports
produced by consultants.

The question of expanding FS work into commercial farming areas should be
addressed in the upcoming Agricultural Sector Assessment Study (26; MOA/AID;
6/87). 'This issve was apparently not addressed in the Agricultural Sector Assessment
Swudy, and ac a resuit nothing has happened.

Institntionalization of Farming Systems should be considered during the
upcorning Agricultural Sector Assessment (9; MOA; 6/87). Progress on this has
been made independent of the Agricu'tural Sector Assessment Study -- see, for
example, item [0 above,

ATIP needs to articulate I'SW better to decision makers at the senior leve!s in
the MOA (I: ATIP; 6/87). There has been increased acceptance of FSW at the
senior level -- for example, sce item 10 above,  Other indicators of increased
understanding and acceptance of FSW, particularly at the middle level, have been:

(a). A CIMMYT/ATIP sponsored tour of farming systemns work in Ethiopia and
Zimbabwe by GOB officials and the RELO (see MP 88-19).

(b).  The 1989 Farming Systems Workshop hosted by ATIP which was attended by
about 70 people with representation from all arcas in MOA (sec item 12
above).

(¢).  The considerable amount of progress that has recently been made in
developing linkages -- which to date have been based on goodwill rather than
being formalized in any way.

Channels should be established for ATIP 1o provide useful and timely
information for DPS planning and policy decision making (19; MOA/ATIP; 6/87).
There is nothing further to repont on, over and above that discussed in item 18
above.
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0]

o

The COP should spend more "quality" time interacting with the ATIP FS field
teams (15; COP/MIAC; 6/87).

This has been improved in the last year or so. Relevant points to note are:

{a).  The frequency of ATIP meetings has increased to about six per year, with
increased emphasis on professional rather than simply administrative matters.
Agendas have been circulated to the Director of DAR, CARO, and CAPRO
with invitations to attend.  The Director has, on occasion, attended for
specific items.

(b). Much more time has been spent on professional matters -- thanks in part to
the additional administrative support -- in giving advice, help in designing
surveys, help in analyzing surveys and trials including the National Tillage
Trial, etc. The interaction has been helped through increased visits by ATIP
staff to Sebele, and the formation of an advisory group for ATIP Mahalapye.

(c). During the last year, frequency of visits to the ficld has not been as great as
desirable, panticularly to Francistown. This is because of other commitments
and the feeling that it was not critically important since frequent interaction
has been maintained.  Whether this is perceived as a problem remains to be
determined.  Special efforts have been made to keep close contact with
Mahalapye which has been fuced with greater tumover in professional staff,

In-service FS training should be provided for RSU/DPS and DAFS staff,
especially DAGs and ADs (13: ATIP/MOA; 12/87).  Although some invitational
talks have been given on FSW at in-service training sessions, this reconmendation
has not been fulfilled 1o the degree that is desirable, 1t s hoped that this can be
fulfitled to a better extent once the "Farming Systems Iandbook for Botswana” has
been completed (see item 25 below).

ATIP should develop an instructional guide on suitable FS methodologies for
Botswana’s unpredictable and difficult growing conditions (17; ATIP; 12/87). It is
recognized that a farming systems handbook is critically important. It is not intended
that this will be a comprehensive handbook since several are already available.
Instead, it will concentrate on the approach being used in Botswana. It will also
contain references to other manuals where further details on <pecific methodological
issucs can be found.  Although ATIP is playing a major role in developing the
handbook, it is importamt to develop it in collaboration with other farming system
teams in Botswana.  Currently, ATIP is placing some emphasis on writing the
handbook, a rough draft of which should be completed by the end of January, 1990,
Dr. F. Worman, Mrs. J. Snyder and the COP ATIP are expected to play major roles
in getting the  handbook finalized.

The funding for Bean/Cowpea CRSP participant trainees should be continued
until completion of their degree programme (23; AID; 12/86). The Cowpea
Agronomist (Ms. M. Manthe), departed in September, 1989 1o study for a PhD at
Michigan State University. Obviously, ATIP will not be able to fund her program
for more than one year. Consequently, it is likely that the SADCC regional Legume
Program will fund the remaining pant of her studies.
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28.

To assist in the U.S. institutiona! development in the area of international
agriculture, MIAC should consider campus appointment for the highly trained
and field experienced ATIP staff upon completion of their Bolswana assignments
(28, MIAC/AID; 12/87). It is extremely difficult for MIAC to guarantec long-term
employment for AID-funded technicians.  However, recently Kansas State University
have made a commitment to employ Drs. G. Heinrich, J. Siebert and F. Worman for
at least six months after the end of the ATIP contract on September 28th, 1990.
This will give them a chance to seek other assignments on their retumn to the USA,
while at the same time providing some short-term assistance in the intemational
activities of MIAC.,

The ATIP should consider moving some of its field staff to Sebele to interact
with station research ard backstop FS field teamns (20; ATIP/MOA/AID; 6/88).
GNOB did not approve the move of Drs, J. Siebert and D. Baker to Sebele. Dr. D.
Baker left Botswana in August, 1988, while Dr. J. Siebert is still stationed in
Mahalapye.  However, Mr. E. Modiakgotla, formerly stationed as an Agronomist in
Mahalapye, was transferred to Scbele in July, 1989 (see item 13 above).

2.3 ATIV PROGRESS AND PLANS WITH RESPECT TO THE LOGFRAME

The following discussion is structured according to the anticipated project outcomes listed in
the recently approved logframe, which is given in Table 2.1, Also reference is made, where
relevant, to recommendations arising out of the recently completed Intemal Review.

23.1

1

FARMING SYSTEMS APPROACH DEVELOPED AND TESTED?

Progress  made towards localization of farming systems work (5, 6 and 20).
Efforts in this arca will continie.  There are five Batswana counterpans® for the six
USAID-funded technicians®.  Although the future of on-farm work in the Mahalapye
and Francistown areas will likely, to some extent, depend on decisions made after the
visit made by the ISNAR consultants next February, it is certain that farming systems
work will continue in some torm.  Currently there is a move towards introducing a
coordinator for farming systemy work, and having one USAID OPEX-funded person
wh will act probably act as an "advisor” and will be an Agroncmist.  Tentatively it
is planned that this person will take up hismher position in April, 1990, and may be
stationed in Francistown.  In the meantime, on-the-job and short-term  training
opportunitics will continue to be sought for the Batswana associated with the project.
There is also the possibility of a post-contract linkage between MIAC and GOB to
provide some continuity and to help in the localization process.

. The figures in brackets in Section 2.3.1 refer to the relevant recommendations in the

Internal Review.  They appear on pages 40 to 43 of the Internal Review report.

. A counterpart, according to the Director of DAR, is one who has wm least a BS

degree.

. One of counterparts, in 4 sense, could be considered a counterpart to the USAID-

funded Agricultural LEconomist who left in August, 1988, Also with the departure of
Dr. Hill. there are now only five USAID-funded technicians.  Currently, the
Agronomist and Animal Scientist at Francistown, do not have counterparts, although
they do work with technician-level colleagues of certificate or diploma level.
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(a).

(b).
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Handbook for farming systems work in Botswana prepared (18). Some priority
will be given to the preparation of the handbook during the next few months.  The
reason for this is that staffing of all the faurming systems teams, in Botswana, is
changing somewhat frequently, and such a handbook can help provide some
continuity in terms of the approach to be used. References have been prepared and
the draft is nearing completion.  As indicated carlier (see recommendation 25 in
Section 2.2) it is not intended to be a comprehensive handbook since several are
already available.  Instead, it will concentrate on the approach being used in
Botswana. It will also contain references to other manuals where further details on
specific methodological issues can be found.  Although ATIP is playing a major role
in developing the handbook, it is important to develop it in collaboration with other
farming system teams in Botswana.

Alternative crop and livestock technologies tested on farmers’ Farms at ATIP
locations (2, 10, 12, 13).  Although ATIP as a project will finish in September,
1990, much of the work that it has been undertaking is likely to continue.  Therefore
work during the next year should not focus only on completing current work. Rather
a judicious mix is desirable between ensuring completion of some current work, and
continuing other work in such @ way to provide a smooth transition into the post-
project period.  Bearing this in mind, work to fulfill the project outcome outlined
above can be divided into three pans.

Writing up results of past work. 1t is important that current and past research that
involved significamt contributions by expatriates is written-up prior to their departure.
Inevitably there is some backlog built up over the seven vears of ATIP's existence.
Also there is a need for consolidating some of the earlier reported results in progress
and annual repons in o summarized format. Currently it s anticipated that a major
repon will be produced summarizing work undentaken, main results achieved -- with
cross-references to other papers written -~ current state of thinking and related
suggestions  for  future  work. Although this  will be  the major  document,
supplementing it will be a few other papers on specitic topics. A tentative list has
been discussed amongst ATIP staff,

Closure on some livestock and crop technologies. 1t is hoped that during the next
year it will be possible, together with others outside ATIP, 10 bring about closure on
4 number of technological research items.  Many of these involve building on work
by scientists outside ATIP, while others involve fine tuning recommendations already
inexistence. ltems on which it should be possible to effect a degree of closure -
that is involve drawing up a new Agrifact or modifying an existing one -- include:

i Double plowing
ii. Improving the practicality of row-planting through:
- the use of o hahtwcight cultivater, and
-- in some cases, uce of the hand operated rotary injection planter

iii. Improved donkey harnesses (already produced in conjunction with FMDU)

iv, Organizing and  running  extensiou-led  farmer  groups (it may be more
appropriate to publish this as an Extension Bulletin rather than as an
Agrifact).

At this time there is less certainty about being able to get a sufficient degree of
closure on a number of other technologies such as improved cropping systems o
reduce the risk of crop failure, for example. band cropping, growing certain crops in
sole stands, ete. However, there is the possibility of reviewing existing Agrifacts to

—_

o
T
'
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(c).

see whether information can usefully be included that indicates what to do if the
recommendation cannot be followed in its entirety (.., conditional information)
and/or under what type of conditions that recommendation works best (i.c., targeting
information).

Obviously any recommendations along the lines proposed above will need to be
approved by the Recommendations Commiittee in DAR.  Also, of course, during the
coming year ATIP staff will continue to play a suprortive role in cooperating with
extension/development agency in the extension-led farmer groups, training courses for
ADs, farmers, =tc.’

New research work during the coming rainy season. During the last year of the
project (starting September 1989) it is proposed that the expatriates give the
Batswana counterparts major responsibility for implementing the research program, in
order to free up some time to undertake other items in the work program. Obviously
in connection with this, on-the-job training of local staff will continue, as will the
continuing development of linkages between on-farm and station research, and with
extension.  Simultancously, some time will need to be spent by all staff in producing
the "FFaming Systems Handbook for Botswana”, in writing the summary reporn, and
analyzing and writing up other results from other trials, studies and surveys for which
there is currently no documentation.  This plan has the support of the Batswana
counterparts, who wish to have one year of trial, study and survey work for which
they are primarily responsible, with expatriates available to provide guidance, if so
required.  Consequently. due to less manpower being available for field work, the
size of the field rescarch program is being cut somewhat during the coming year.*

Helped DAR in implementing a system for approving recommendations for
onward transmission to DAFS. A Recommendations Commiittee is in the process
of being established which will evaluate  possible  recommendations.  Terms  of
reference and operation are currently being developed, and hopefully the commitice

. The area of technology transter is one of the few arcas where there may not be

complete  unanimity in  the perceptions  of  USAID/B and  ATIP  staff  (see
recommendation 2 in the Internal Review Report).  Towever, this may be more a
question of semantics rather than substanc.  ATIP staff certainly have a major role
in supporting the activities of extension/development staff who have the resources and
capabilitiecs to work with the mass of small farmers.  This suppontive role of ATIP
has been well illustrated recently by the ALDEP Reformulation Consultant group
spending a considerable amount of time tatking with ATIP staff about the extension
led famner groups, farmer training courses, etc.

. The relative time allocation issue is probably the other major difference between the

view of the Intemal Review team, and the perception of ATIP staff (see
recommendation 10 in the Internal Review report).  However, it is probably
unrealistic to put percent allocations on time to different tasks, since there s
considerable overlap between many of the activities.  lor example, nearly all trial
work is linked with on-station rescarch.  Hence any time spent on such trials is also
time spent on furthering the link.  Probably, the most realistic approach is to
recognize that staff need to engage in all the activities specified, and that problems
will arise if they are not all fulfilled. A personal concern of the ATIP COP is that
unless recognition is given to the importance of the final documentation before the
end of the contract, the payoff to GOB of the ATIP program will be diminished, and
the handing over process will not be smooth.
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will be fully operational in carly 1990, Complementing the  Recommendations
Committee is the recent decision 1o establish Program Rescarch Teams  around
commodities and subject areas, that will encourage more of a ream approach and
hence greater integration of research undertaken by individual researchers.  Once
again terms of reference and operational procedures are currently being developed for
them. Thus there does not appear to be much more effon required in this area, apan
from submitting for consideration recommendations arising out of activities described
under 3(b) above.

2.3.2 INSTITUTIONAL CAPABILITIES DEVELOPED IN MOA

File: R103/7C2 .

Qualified staff developed in needed specialty areas (9, 11 and 17). In terms of
long-term training, 23 persons are supposed to be trained. Complete support has
been given for 25 degrees, and  partial support ix - being given 1o three  others,
Because of the end of the ATIP contract in- September, 1990, all hose due 1o
complete their training under coniract funding have been mnformed that they must
fetm 1o Botswana at that time, GOB s arranging alternative funding atter August
1989 for those who will not have completed their studies by that time. For those
being trained with GORB matching funds, there appear 0 be no constraints on when
the funds have o be commited hy.

Twenty-five individuals have receved short-term training in farming systems research
or closely related topics, Twenty-five were in fact scheduled in the dopframe. Thus
obligations in this area have been fultilied, although there v no - reason why more
training cannot be done. It is anticipated, for example, that paricipants will, during
the coming few months, be sent 1o the annual farming ssatems courses sponsored by
CIMMY'T and the University of Zimbabwe

In terms of in-senice traming, 268 individugls have attended courses of one sont or
another, ot of 156 (hat were scheduled in the Togframe. Thus, once again,
obligations in thix area have been tulfilled although there s no reason why more
training cannot be Jone On-the-job training of ATIP wan witl also continue 1o be
emphasized.

Finally . several AT sttt members hiave given seminars, lectures and courses (o
extension staft, and o students at BAC and the University of Botswana, During the
coming vear, time perminng. such requests will continue o be tultilled.

Helped DAR, s requested, in evaluating farming systems work (19). An offes
was made tor ATIP funds o be wsed in partially supporting the proposed  visit by
ISNAR consulants However, this not be necessary, since NORAD have agreed 1o
completely fund the it Fhe ISNAR consultants will be looking awt DAR as a
whole, but ther tenns of reference includes 1ooking at the relationship between on-
station and on-tarm work ATIP aatt will hefp the consultants in Ay way requested
by the Director of DAR

One of the recommendations in the Intemal Review report (number 17 s that ATIP
staff should encourage and assint the DAES Training Ofticer 10 provide quality in-
service training 10 ADs. The responstbility for the Training the Trainers Program iy
now that of the DAFS Training Officer.  ATIP staff will obviously respond  to
requests for help. but probably help is more hikely 1o he given via the extension-led
farmer eroups and farmer tratniy courses in which A plas major leadership roles.

1
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The MOA in general, and the Director of DAR, in panicular, have decided to
continue farming systems research after ATIP finishes. FSSR and MDP are to be
absorbed under DAR thus placing all the farming systems teams under one
department.  Also there is likely to be national coordinator for farming systems
research who will located in DAR.  ATIP wilf obviously respond positively to any
requests from the Dircctor DAR for help in evaluating and institutionalizing farming
systems research.

Helped DAR, as requested, in establishing systems for integrating research,
extension and planning to maximize the benefits of FSW (14, 15 and 16).
Emphasis on further development of the existing informal links will continue.
However, there are two areas which need attention over the next few months:

(a). Ascertain GOB interest in some formalization of hinkages, along the lines
discussed at the farming systems workshop.  Responsibility for this lies with
the group nominated at the 1989 Farming Systems Workshop (hosted by
ATIPY, whick iv ohaird Sy the former Coordinater of ALDEP.  Because of
major changes in MOA during the last few months, some of the
recomniendations have now been met.  The group has met to consider those
that still need 1o be addressed and a proposal is now being developed for
submission to the leadership in DAR.

(b). Ascertain GOB plans for the future of the RECU, and if so desired, what
supportive role can be provided by ATIP. This hopefully will arise out of a
meeting shortly to be held with the Deputy Permanent Secretary, the Directors
of DAR and DAFES, and the COP of ATIP.

On the related issue of improving communication and information dissemination,
additional printing equipment for the desktop publishing system -- set up in the
Agricultural Information Section in DAFS with ATIP funds -- has recently been
purchased, also with ATIP funds. This has greatly improved the timeliness in the
production and distribution of agriculturally-relfated materials in MOA.

NECESSARY FSW SUPPORT ACTIVITIES STRENGTIIENED

Seed Multiplication Unit strengthened and progress made on localization of all
positions.  With the departure of the Seed Multiplication  Advisor, it is not
anticipated that ATIP will provide any further input into the Seed Muitiplication Unit.

Training plan implemented for at least six subject matter specialists.  Two have
been trained. and four are currently away on training.

On-station agronomic research programs on sorghum, millet and cowpeas
strenpgthened. Currently plans are as follows:

(a). ATIP will provide avout $90.000 towards the support of the INTSORMIL
program in Botswana during the coming year.

(b). INTSORMIL will tund one position in Botswana starting in September, 1990.

(¢, ATIP are supperting. for one vyear. the Ph.D training of the Cowpea
P £ ) 8
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2,34

Agronomist in DAR.

RESEARCIH AND INFORMATION

ATIP data entered on microcomputer to facilitate future data collection and
accessibility. A format for storing data has been developed but very little else has
been  done. Because it will require a substantial amount of  time, and an
understanding of the design and implementation of the st survey or trial dtself, to
document the dura properly, the intention is 1o only docuent the more important
databases that are potentially useful 1o other GOR staff’

ATIP data made availuble to and used by other GOB personnel.  This outcome
G eastly talnlied once wctivinn 1 above s been completed

OTHER RECOMMENDATIONS IN VHE INTERNAL RE VIEW REPORT

Sevrecommendations i the Iniemal Rewew FepOrt then recomeen tions 1,3, 40 S0 7 and
Noowere not refenred oo the proceding secton, Al ot them Canompu trom LS ATD?
tothes e to implemented. One trecommendation: 1 refers 1o ro dures tor mo difying the

PrTAIe. o reconimendations S and 4 o the procedutes for caablishing a post-progect

Bihaee between MIAC and GOB, and two trecommendations 7 and Sy 1o the possible plans
Loi ot project evalnation Responsthility for implementation of these reconueendations, if
o are wdopred, i IRely 1o be maindy that of USAID/B. where necessary in conjunction
subother mvolved parties, ¢g 0 AT MIAC, ore,

There is some concern within ATIP as to whether, in the light of all the other
proposed activities, whether this can be fulfilled satisfactorily.  The basic data are
available on catalogued disks but in some cases documentation, which is very time
consuming, s somewhat deficient.

File. R103/7C2 - 27 - Date: December 15, 1989



PART II: JUMMARY OF ACTIVITIES, SEPTEMBER 1988 - AUGUST 1989

Because this year’s report was produced late, some material on progress
since August has been included.
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CHAPTER 3: PERSONNEL AND EQUIPMENT

3.1 PROFESSIONAL STAFF [9.1)°

Mr. K. Kelemogile (APRU, DAR), a recent Diploma graduate in Animal Health from BAC,
joined ATIP in January, 1989, and was posted to Francistown,  Mr. J. Luzani returned in
August, 1989 with a BS degree in Agronomy, and was posted to Mahalapye. At the same
time Mr, L, Modiakgotla was transterred 1o Sebele o work with the ATIP COP, although he
will continue some professional work in Mahalapyve,

In terms of expatriate resignations three oceurred, 1wo of which, unfortunately, were health-
related. Details of these were as follows:

(a). Dro B HIlL i the Research Ixtension Coordinating Unit (RECU) had 1o leave at the
end of his two sear contract because of tl health in his family,

thy. ATIP funding has been used  until recently o support i technician in e Sced
Multiplication Unit, DAK. Untormnately, NMr C Bernharde, the individual employed
m this posttion. was foree | resirn due to il health andd sadly. shortly after, died.

(). Meo AL Caplan, POV stationed at Mahalapye, completed ais dsspnment with ATIP in
September, TO89, and jomned the Peace Corps Headguanter Staft vor g one  year
assignment.

AlE have made major contributions, and - their services will be soreh missed. USAHYB and
GOB have ayreed that because of the limited time remaining i the project and the limited
funds, none ot these individuals, or Dr. Do Baker who left carlier. il be replaced. It has
also been agreed thar all the currently tunded American technicians will stay until near the
end ot the project. Since the sttt adjustments have not resulted in any changes in the
purposeorgoals of the project it is understood that no contract amendment s necessary,
The sttt adjustments are compatible with the activities ontlined i the revised logframe
which was recenty approved tsee Chapter 2 and Table 2.1,

3.2 SUPPORT STAFF (0.2

Details on staft changes are given in Table 31 Four new staff at the TS Jevel have been
seconded from DAFES, while one person has been transferred out of ATIP. Changes have
oceurred in secretarial help in Mahalapye. and Ms P, Monyane (computer operator, Sebele)
resigned from GOB service and s currently: paid out of ATiP project funds. A second
driver has heen hired for Mahalapye bringing it in line with Francistown where there were
already two drivers, A number of chinges have occurred in the cnumerator cadre,

In this chapter and Chapters 4 to 7, the figures in brackets refer 1o the section
number where it was discussed as part of the work plan, outlined in Annual Repon
6.
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TABLE 3.1: PERSONNEL ASSOCIATED WITIT ATIP SINCE I'TS INCEPTION®

(A). CURRENT

___Name Position Level Rank Station Started
USAID TECHNICIANS:

Norman, D.W. Ag. Leon Phb - Sehele Aug. 1982
Sicbent, 1.C. Agronomist b Mahalapye Sep. 1982
Heinrich, G. Agronomist Pt - Irancistown Aug. 1983
Worman, F. Ag. Feon hD - Franc.stown July 1985
Thedford, T. An. Scient DVM : Francistown July 1988
COUNTERPARTS.

Madiakgotla, I Agronomist MS c2 Sebele Aug. 1982
Ramolemana, G. Agronomist MS Q2 Gabor: + Sep. 1983
Tibone, C. (Mx)) An LEcon, s 3 Francistown Sep. 1983
Lusani, J. Agronomist BS C3 Mahalapye Jan. 1984
Makhwaje, . Ag. Beon. B.S¢ [OR) Mahaluapye July 1988
TECHNICAL STALT

Mausikara, 8. Agronomist CA C4 Francistown Scp. 1983
Kelemogle Antnal Flealth DA CHYCY  TPrancistown Jan. 1989
ADMINISTRATIVE ASSISTANT:

Selelo, 1. (Ms - . Sehele Mar. 1983
Snyder, b (M . . Scehele Sep. 1988
OTHERS:

Matnlo, € Enumertor - RB3/B2 Shoshong Sep. 1982
Ohaile, K. Enumerator - BYR2 Moo Sep. 1982
D, D, Extension - B1 Mahalapye Oct. 1982
Monyane, P (Ms) Computing . Sebele Fieb. 1983
Monyadzwe, M Lnumerator - 1S Mathangwane Oct. 1983
Sibanda, C. Extension - 131 Mathangwane June 1984
Letswetly, T Enumerator . Ind. €1 Mahalpye Jun. 1984
Baatlhods, J. Fnumerator - BS Marapony, Oct. 1984
Bagai, B. Extension : ix Matobo Oct. 1984
Nkhutelang, R Enumerator Hs Matobo Oct. 1984
Tsabadira, R. Dnver Ind Cl Francistown Oct 1084
Gaobone, K. (M) Messenper - Ind. €1 Francistown July 1986
Molapist, M Iyoist . BYBY  Franastown July 1986
Bani, | Enumerator - RS Shoshong Sep 1086
Matsohono, O Dnver - Ind CI TFranastown Oct 1986
Batshani, 1. (M) Enumerator s Marapony Ot 1086
Mpaesele, B Driver Ind. €1 Mdalapye June 1988
Talbona, K Enumerator - RS Matobo Oct. 1988
Keutele, 1. Fuension B3 I'rancistown Dee, 1988
Kooneeny, K. Fxdension - B3/BY Makwate Nov. 1988
Aleser g, B, Dnver . Ind €1 Mahalapye May 1988
Kemotso, R Enumerator - BS Miakwate Aug. 1989
Malethe, S0 (M) Fypist BYBI  Mualapye Sep 1989
Lebese, 1) Extension RYB2 Marapong Sep. 1989
Otsogile, M Enumerator Hs Mahangwane Feb 1989
Iintho, O Extension ERHIN Shoshong Nov. 1890

' “he table does not anddude those that were emplosed as casual lTabor or as contract workers under Industrial
Class. Abo, it does aot indhinde the students who work wath the progect for short penods
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TABLE 3.1: PERSONNEL

(B). PAST

ASSOCIATED WITIL ATIP

SINCE ITS INCEPTION (CONTINUEDY

USAID TECHNICIANS
”ubb\, AL

Koch, R

Miller, W,

Trent, C.

Gray, R.

Haker, D.C

i, B

COUNTERPARTS
Monwges 1
Moremedr,
Maihatule, W
Thromeo, M
Mabongo, B
Seleka, ]
Lesottho, )

Jonas, C My

PEACE CORPS VOLUNT I
Bock, S (AL
Caplan, A

ADMININTRATIVE ASSIS|
Mophating, N (M.

OTHIERS.
Maotlhokodine,
Keipede, W
Mmop, M
Muotle, P
Sthanda, B (M)
Chitford, ] (M
Serumola, R
Mosone, R
Temba, M
Mapena, L (MY
Mogots,
Altkaman, N, (M)
Moabi, D, (M)
Selehe, Ko (M)

R

The table does not

Class. Abo, 1t does not include the stade
She s currently away on long

File: RIITCIT

Paosition - Bevel  Rank SStation ~Saged  Ended__
Agronomis Mm.n Gaborone Aug. 1082 Aug. 1985
Ammal S¢ M Francistown Ang. 1983 Aug. 1985
Ag Feon. mb Francistown Aug. 1983 Aug. 1985
eatension mb Claborone July 1085 Nov. 1987
Anunad s¢ Ph Francistown July 1985 Ieb. 1988
Ap. Beon P Mahalapye 0.t 1082 Aug. 1988
RELO Adviser Phb) Gabarone Nov, 1087 Nov. 1989
Ap Feon MS Mahadapye Aug 1082 Dee. 1984
Aprononnat BN Gaborone e 1082 July 1986
Aol Se MS Francistown Sep. 1983 July 1988
A\ Eeon MS Mahalapye Sep 1982 July 1984
Ag Feon BS Irancistown Jan 1986 July 1988
Ag Teon BN Francrstown Sep 1083 Aug. 1988
Rural soe (DAY Mahalapye Sep 1084 Dec. 1985
Rural Soc Camb Mahalapye L 19se July 1987
‘R
Ap Foon 1N Irancistown Sep 1986 Aug 1988
Ap Feon MS Mahalapye Sep 1086 Sep. 1989
ANT

- Schele Sopo 1982 Jan. 1983
Faumerator Traince Shoshang Sep 1982 Mar. 1984
Fxtension T4 Shoshonyg Oct. 1982 July 1985
Dover Ind, (1 Francistown Sep. 1982 July 1985
Dnver Ind. C1 Francistown July 1985 Sep. 1986
Fnumenaor GAG Marapong Ot 1983 Dec. 1985
Typint S3 Francistown Sep. 1083 July 1986
Enumerator [RAY Mahware Oct. 1954 Mar. 1987
Fxtension 14 Mahadapye Ot 1984 May 1987
Frumerstor GA6 Matobo Oct 1054 Aug. 1988
Extension BB Makw.ate Lan 1986 Dec. 1988
Dnver Ind (1 Mahalapye Oct 1982 June 1988
Enumerator Hs Marapony Dre. 19SS June 1989
Extenston B Marapong Jan 1987 Sep. 198y
Typist S Mahalapye Dec J083 Sep 1089

include those that were employed as cantial lat

o trwming

T

et asy centriel workers under Industriat

nts who work with the project tor shont peniods
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3.3 CONSULTANCIES AND VISITS 19.3]

In addition to the Internal Review team, discussed in Chapter 2, a number of other trips and
assignments were undertaken by individuals on business associated with the ATIP program.
These are discussed in the following 1wo sections,

3.3.1 VISITS

In October, at the invitation of President of Kansas State University (Dr. J. Wefald), the
former Permanent Secretary of the Ministry of Agriculture (Mr. M. Mokone) visited the
university.  He was accompanied by the Chiet Agricultural Economist (Mr. G. Motsemme),
the former Acting Chief Arable Rescarch Officer (Ms. G. Mapanyane) the Director of
USAID/Botswana (Dr. ). Hununon), the former ADO, USAID/Botswana (Mr. P. Daly) and
the ATIP COP.

Unfortunately, in return, executive visits by President DL Wetald (Kansas State University),
and Dro Vo Larsen (Assistant Provost, International Programs, Kansas State University) were
cancelled at the fast minate due o urgent issues in the State of Kansas, However, Dr. W,
Miller (the newly appointed Executive Director of MIAC) was still able 1o come.  His visit
was very usetul in promoting discussions with GOB and USAID/B ofticials concerning what
ATIP should do between now and the end of the project on Sepember 28th, 1990 in order
to ensure a smooth transition 1o a4 period when project funding will no longer be available,
Specifically, discussions centered wround  possible maditications 10 the existing log rrame,
OPEX support for one person commencing in April, 1990, continuation of existing
expatrisgtes i the project untib July-September, 1990 and possible short-term assistance for
the Seed Multiplication Unit,

332 CONSULTANCIES AND SFRENGTHENING GRANT TRIPS

First of all, four points about completed tield assignments are as tollows:

(a). Farmer Participution and  Fvaluation of Groups in  Agriculture Production
Technology. The Rural Sociology Unit (M. Y. Merafe and Mrs. P, Niseane) and
Dro P Motutst and Meo MO Mogalakwe (University of Botswana) were responsible for
undertabig the swvey in July-September, 19880 Unfortunately due 1o the depanure
ovencas tor turther studies of two of the officers (Mrs P Niseane and Mr, M.
Mogalakwer, and other commitments of the major author (Dr. P. Molutsi) there have
been delays in anulyzing and writing up the resalts of the survey. Tt is hoped that
the report swill shorthy be available,

(hi. Librarians. M~ PO Wennote (USDAY and Mro N Young, (Developing Countries
Libraran, Kansas Ste: Pniversinyy have reeently prodaced reports on their trip 1o
Botswana. which was largely externally iunded. These reports have been forwarded
to the Director of Agricoltaral Research,

{.). Range Management and Geographic Information Service (GIS). Dis. D, Nellis and
C. Bussing (Geography - Depatment. Kansas State University) and Dr. Coleman
(Agronomy Department, Alabama A&M) were in Botswana in June, o give a one-
day Workshop in Remote Sensing and GIS at the University of Botswana. and to do
some ground truthing tor satellite pictures in the Mahalapye and Orapa arcas.  The
abject of their visit was 1o assess the feasibility of using satellite pictures for
monitoring the elfects of drought on the connmunal range fand areas.  Most of the
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expenses were externally-funded through a KSU/Alabama A&M Strengthening Grant,
A brief trip repont was produced. and further reponts will hopefully be available in
the near future,

{(d). Computer Applications Specialist.  Ms. S, Hughes (who is locally hired) has been
involved in helping the Agricultural Information Scction, DAFS, utilize the desktop
publishing system more efficiently, through instructing sectional staff in the use of
the MacIntosh microcomputer.

Another Strengthening Grant Trip was approved sometime ago but may not now take place.
Dr. B. Schurle (Agricultural Economist, Kansas State University), was scheduled to come to
Botswana 1o collect data for use in modelling and risk assessment, H()\\'cv.cr, he now feels
that such a trip is probably unnecessary since most of the data required for the exercise is
being provided by the ATIP technicians in the fields.

The situation with regard 1o consultants proposed in- Annual Report Number 6, for the
current reporting year, is as follows:

(1) Study of Farmers' Evaluation Criteria and the Appropriate Decision Making Unit.
Permission was not granted for a consultant to work with the Rural Sociology Unit
to help in designing, and possibly implementing and analyzing the results of studies
in these arcas,  The priniry responsibility for undertaking these studies would have
been the Rural Sociology Unit of DPS.  As g result no work s now planned on
these areas,

(h). Adoption Study. 1t was anticipated that Mr. J. Lesotlho of the Rural Sociology Unir,
DPS, would be primarily responsible for undertaking this study. It was hoped that it
woald coraplement the one mentioned above which was superyised by Dr. P. Molutsi
of the University of Botswana. However, because of other commitments on the pan
of the RSU, thix study has evolved imto a cooperative effort between ATIP and RSU
staff.

fc). Production and Marketing of Goat Milk Products. It was not possible to obtain
GOB permission for short-term consultancy in this arca. Therefore no further
action will be taken,

(c). Agricultural Extension Management (Consulting and Training). No action has been
taken in using the Mananga Azriculiure Management Centre (MAMC) in Swaziland
for help in training, with reference to DAFS. DAFS have indicated that it is 100

expensive and therefore the plan has been dropped.

. Agro-Forestry.  No action has been tiken by ATIP in this area since the DPS has
decided to employ the services of an agro-forestry consultant. It is anticipated that
this person will Tiaise with the Forestry  Association of Botswana (FAB) as well as
other relevant institutions in MOA. A Ghanian has been identified who will be in
Botswana for six months supporied with. NORAD.  The ATIP COP has  been
involved in several meetings with FAB and MOA officials in helping to identify a
suitable consultant, drawing up terms of reference, ete,

Finally, some financial support (totalting approximately $15,000) has been given 1o paying
lecturers in Botswana Agricultural College and the fledgling Faculty of Agriculture.  Suppon
wis given for teaching of specific courses and 1o help suppont the retention of an American
Lecturer (Mr, C. Mariner) for g few more months beyond his current contract,
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34 EQUIPMENT [9.4]

Details on the purchase of major items of equipment during the reponting period are as
follows:

(a).

(b).

(c).

(d).

The three vehicles that were ordered at the beginning of the reporting period have
now arrived. Two have BX number plates and have been allocated to Francistown
and Mahalapye, while the third one has been purchased for use by INTSORMIL.,

In terms of computing equipment, most of the purchases have involved software
although three Zenith Taptops have also been purchased: one for use by INTSORMIL,
and two for ATIP. The Laser Printer and I'T microcomputers are being currently
used by many individuals in DAR, In addition, two EIf IBM compatible
microcomputers and  Epson printers have  recently  been purchased to meet  the
increasing microcomputer demands on the part of secretarial and professional staft in
DAR. Once again these are available for general use in the departiment. Finally,
another microcomputer plus printer wax purchased for the Finance Officer in MOA,

Recently, additional cquipment has been purchised 1o enhance the desktop publishing
system, which was also originally financed by ATIP, in the Agriculral Information

Section, DAFS.

A fume cupboard has been purchased for use by the soil laboratory at DAR.
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CHAPTER 4: TRAINING

Three types of training for Batswana staff continued 1o be provided through ATIP: long-term
and short-term formal training and on-the-job-training (in-service tsaining).

4.1 LONG-TERM TRAINING [10.1]

Long-term training continues to be an important component of the ATIP program.

Only two individuals retumed from fong-term training during the reporting year: Mr. J.
Lesotlho, with a BS degree in Rural Sociology from Ohio State University and Mr. J.
Luzani with a BS degree in Agronomy from Kansas State University.

Five long-term training participants were sent to US universities 1o work on degrees during
the last year, despite delays in the approval process caused by more intricate regulations
introduced by both the GOB and USAID. Details are as follows:

(a). ATIP Funding. Mr. B. Moji, Regional Agricultural Officer of the Southem Region,
was sent to the University ¢f Missouri for the January semester since his credentials,
necessary for graduate school approval, were delayed until after the beginning of the
previous fall semester.  Preparations for sending Mr. T. Moroke and Ms. M. Manthe
to the University of Southern 1linois and to Michigan State University, respectively,
were complicated by the additional requirement of a special statement from  the
DPSM that the GOB would assume all costs for their educational expenses following
the termination date for ATIP.  Finally, Mr. B. Mogwera, Agricultural Information
Section, DAFS, a photographer, was sent to the Ohio Ir-titute of Photography,
Dayton, for a one year non-degree training in video production techniques. This is
the first video production training for MOA personnel.

(b). GOB Matching Funds. Mr. P. Mosupi who is attending the University of Arizona,
and Mr. P. Ngakane who has gone to Michigan State University, were sent as
substitutes for previous candidates nominated by the MOA whose grades were not
adequate for graduate work,

The complete list of long-term participants is given in Table 4.1. A total of 23 individuals
(25 degrees) have, or are receiving training, directly supported by ATIP (19 degrees), or with
GOB matching funds (6 degrees). It is not anticipated that any further individuals will be
completely funded under ATIP. although partial support may be given to one individual from
DPS for a period of one year,  As the results in Table 4.2 indicate, the project has been
fairly cquitable in training individuals from DAR (8 degrees), DAFS (9 degrees) and DPS (8
degrees), while also equally divided between BS (13) and MS (12) degrees.

In terms of institutional affiliation, the 13 individuals who have completed long-term training
have r. tumed to Botswana, and only three have left GOB service -- all joining organizations
which have close relationships with GOB. In terms of affiliation with ATIP, before and
after training, the picture is less satisfactory. Eleven individuals, who have completed
training, worked directly with ATIP prior to their depanure on training.  Only four of those
individuals now work with ATIP, while another three have close working relationships,  This
situation does of course complicate the task of localizing farming systems research.
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TABLE 4.1: LONG-TERM PARTICIPANT TRAINING SINCE INCEPTICN OF PROJECT

Paruicipant Local_Affiliation Training Details
Before Traming. After Training Belore Objective Place Dates
ATIP Spounsored:
Gaosegelwe, P ADNP, DAR ADNP, DAK DA 1975 BS (Agronomy) Kansas SU 1/83- 7/85
BS 19585 MS (Agronomy) Kansas SU 8/85- 3/88
Mchive, F. DAO, DAFS DAFS DA 1979 BS (Agronomy) Kansas SU 1/83- 1/86
Monyatsi, T. ATIP, DPS Left GOB (National Dev. Bank) BS 1981 MS (Ag. Econ.) Kansas SU 1/83- 1/85
Modiakgotla, E. ATIP, DAR ATIP, DAR BS 1981 MS (Agrenomy) Kansas SU 8/83- B/8S
Moremeds, G. ATIP, DAFS RAO, DAFS DA 1980 BS (Agronomy) New Mexico SU 8/83- 7/86
Tjirongo, M. ATIP, DPS Left GOB (Central Bank) DA 1982 BS (Ag. Eeon.) lowa SU 8/83-12/85
BS 1085 MS (Ag. Econ.) New Mexico SU 1/86- 3/87
Lesotlho, I ATIP, DPS RSU, DPS DA 1683 BS (Rural Sec.) Ohio SU 1/86- 1/89
Luzan, J. ATIP, DAR ATIP, DAR DA 1us3 BS (Agronomy) Kansas SU 1/86- 6/89
Mahabile, W. ATIP, DAR APRU, DAR BS 1us3 MS (Animal Sc.) Kansas SU 1/86- 3/87
Motswasele, P. ATIP, DAR Lett GOB (Botswana Dev., Corp) DA 198RS BS (Seed Tech) Mississipi SuU 1/86- 7/88
Selcka, T. ATIP, DPS Des DA 1983 BS (Ag. Econ.) Oklahoma SU 1/66- 7/88
Tibone, C. ATIP, DPS ATIP, DAR DA 1983 BS (Ag. Econ) Oklahoma SU 1/86- 7/88
Ramolemana, G. * TP, DAFS ATIP, DAFS BS MS (Agronomy) New Mexico SU 8/86- 7/88
Scbinyane, A. 1.UO, DAFS Cern. BS (Cartography) SW Missouri U 8/87- 890
Niscane, P. R3U, MOA BS 1985 MS (Rural Soc)) Kansas SU 8/88- 8/90
Masilo, B. APO, DAR BS 1984 MS (Animal Sc.j Kansas SU 8/88- 8/90
Moji, B. RAQ, DAIS BS 1983 MS (Ext. Educ)) U of Missount 1/289- 8/90
Moroke, T. CAR BSc 1987 MS (Soils) S Niinois U 8/89- 8/91
Manthe, M. DAR MS 1986 PhD (Agronomy) Michigan SU 9/89- 8/93
Mogwera, B. DAFS Cen Non-degree (Video)  Ohio Inst. Photog. 9/89- 8/90
GOB Sponsored:
Jonas, C. AP, DPS Camb. BS (Rur. Soc.) U of Florida 8/87- 8/90
Nkane, D. OAFS BS MS (An. Sa.) Prairie View U 1/87-12/89
Tabona, L. NAFS DA BS (Agronomy) Uwh SU 1/88- 1/91
Senyatso, [5. «FRU, DAR BS MS (An. Sa.) lowa SU 8/88- 8/90
Ngakane, S. DAFS DA BS (Range Man) Michigan SU 8/88- 8/91
Mosupi, P. DAFS BSc MS (An. Sa) U_of Arizona 8/88-12/90
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However, it does not reflect a lack of suppon for farming systems rescarch on the pant of
GOB. Rather, it reflects the current shortage of wained personnel in GOB, and that many
individuals in govemment service are away on long-term training. It should also be noted
that three other staff (1 cenificate, 1 diploma and 1 BS degree holder) who have not
received long-term training under ATIP auspices, also work directly in ATIP,

TABLE 4.2: LONG-TERM TRAINING DONE UNDER ATIP AUSPICES'

Depantment e USAID T T T T GOB Matching ~-soeeeenene Total
Finished Finished Stll Away
BS . MS _ e BS MS BS MS —
DAR : 3 - - .- - 1 8
DPS 4 2 1 1 - 8§
DALS 2 1 1 1 - .- 2 2 9
dowd 49 b 1 S, O U | N { S D | 25

Not included in the table is partial ;upp(m given for two individuads who recently departed (MS and Phi)
from DAR, and a person from DPS who will depart on a MS course in January It also does not include
a person from DAES who has reeently depanted on a one year non-degree course

a

One issue that is becoming critically important is that all ATIP financed individuals will
have to complete their training by September, 199%), but presumably those being trained with
GOB matching funds can continue after that date. At the moment it appears one individual
financed directly by ATIP, will have trouble completing his studies by September, 1990,

At the request of the Dean of Agriculture, the University of Botswana, the ATIP COP
lectured for one term on the principles of agricultural economics 1o the first year agriculture
students.  ATIP also provided some salary support for temporary lecturers in the Faculty of
Agriculture to help get the BSc degree in agriculture underway.

4.2 SHORT-TERM_TRAINING [10.2)

The term, short-term training, includes funding attendance at conferences and workshops that
contribute to the professional development of the participants.  The reason for these both
being combined is because of the wiay the budget is broken down for the project.  In some
cases the sponsors of the training courses, such as CIMMYT, shared costs of the training
with ATIP,

In terms of short-term araining undertaken during the reporting year, the situation is as
follows:

(a). Michigan State University.  Mr. F. Alidi, Chief Forestry Officer, DAFS, attended the
International Seminar on Forest Administration and Management held at Michigan
State University.

(b).  CIMMYT workshop. Ms. C. Tibone from ATIP, and Ms. T. Ketsitlile and Mr. D,
Pilane from FSSR were sent to both the diagnostic phase and the experimental phase
of the 1989 Farming Systems Workshop at the University of Zimbabwe. Mr. E,
Makhwaje, from ATIP, was approved to attend the experimental phase of the
workshop but he elected 1o take another course and Mr. G. Otisitswe, DAFS Crop
Production Officer from Francistown, was sent as an altemate.

(). IFDC workshop.  Mr. E. Lele, agronomist, DAR, was sent to Togo to attend a
training  course on Statistical and Economic Analysis of Fertilizer Experimental Data.

(). ILCA/CIMMYT workshops, Mr. E, Makhwaje, ATIP, DAR attended two workshops
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on Experimental Data Analysis for Social Scientists in Ethiopia and Kenya.

TABLE 4.3; SHORT-TERM AND IN-SERVICE PARTICIPANT TRAINING SINCE INCEPTION OF PROJECT

Panticipant Local ‘Training Details
Affiliatjion Current Objective Place Datcs
Outside Country:
Professional Trips:
Tale, B. Dir., DAES BS Visit US Institutions 7/83-8/83
Mmopi, K.K. DAFES BSc Int. IS Tour CIMMYT July 1988
Moji, B. RAO, DALS BS Int. IS Tour CIMMYT Junc 1988
Moremedi, G. RAO, DAFS ns Int. FS Tour CIMMYT June 1988
Sctshwaclo, 1. CAPRO,DAR PhD Int. FS Tour CIMMYT Junc 1988
Modiakgotla, E. ATIP, DAR MS Int. ES Tour CIMMYT Junc 1988
Hill, B. RELO, DAIS PhDd Int. S Tour CIMMYT Junc 1988
Merafe, Y. (Mrs) RSU, DPS MS S Workshop Philippines Junc 1988
Gakale, L. i, DAR PhD Dryland Conf. USA 15/8-1978
Short-Term Training

Sigwele, H. ADNP, DPs MS FSR Wurkshop U. Zambabwe Mar. 1983
Tjirongo, M. ATIP, DPS DA I'SR Warkshop U. Zimbabwe Mar. 1983
Masikana, S. ATIP, DAR CA CIMMYT Workshop Malawi May 1984
Monyamane, P.K. Hont., DAR BS Vegetable Course USDA 1/84- 234
Modisc, M. DAFS Bs Grain Storage Kansas SU 6/84- 7784
{esothlo, . ATIP, DPS DA CIMMYT Workshop Zambia Nov. 1984
Ramolemana, G. ATIP, DAFS BS I'SR Workshop U. Zimbabwe 3/8S- 9785
Masikam, S. ATIP, DAR CA Agronomy Course ICRISAT 9/85- 386
Luzani, J. ATIP, DAR DA MSTAT Workshop Swarziland June 1985
Jonas, C. ATIP, DPS Camb ISR Workshop Gambia Apr. 1986
Otisitswe, G CPO, DAIS DA I'SR Woikshop ). Zimbabwe I'ch. 1987
Ramarnbana, K. DAO, DAIS DA SR Workshop U. Zimbahwe 87 & 9/87
Jonas, C. ATIP, DPS Camb CIMMY'T Lusaka May 1987
Mosupi, P. CrO, DAIS s Quelea Control Colorado SU July 1987
Mosarwe, D. CPO, DAES DA Quelea Control Colorado SU July 1987
Masikam, § ATIP, DAR CA CIMMYT Harare July 1987
Modiakgotla, E. ATIP, DAR MS CIMMY'T Harare July 1987
Mabongo, B. ATIP, DPS BS 1LCA Addis Ahaba Nov. 1987
Mazebedi, M. Hort., DAFES DA Imgation Traming MAMC, Swaziland 3/88- 4/88
Mpathi, T. SMU, DAR DA Seed Technology Sweden 8/88-10/88
Masikam, §. ATIP, DAR CA US Workshops and Institutions 0/88-10/88
Alidi, ES. DAFS MS MSU Scminar UsA 9/89-10/89
‘Tibone, C. ATIP, DPS BS ISR Workshop U. Zimbabwe 2/89 & 8/89
Ketsitlile, T FSSR, DAES DA ISR Workshop U. Zimbabwe 2/89 & 8/89
Pilanc, D. I'SSR, DAFES DA ISR Warkshop U. Zimbabwc 289 & 8/89
(nisitswe, G. CPO, DAIS DA ISR Workshop U. Zimbabwe 2/89 & 8/89
Makhwajc, | ATIP, DAR BSe ILCA Data Analysis Ethiopia Feh. 1989
Lele, E. DAR Bs IFIXC Workshop Togo Apr. 1989
Makhwaje, E. ATIP, DAR BSe CIMMY'T Data Analywis Kenya June 1989
In Botswana:

4 Clerical staif ATIP, DAR Applewiter |le I"town May 1984
5 Countcrparts ATIP Diusy Statistics Itown May 1984
2 Staif DAR Dasy Statistics [town May 1984
18 Staff DAES, BAMB CGimin Storage Sehele Sep. 1984
25 Enumerators nes Enumerator Workshop Gaborone July 1987
25 Enumerators Farming Systems Enumerator Workshop Mahalapye July 1987
38 Specialists DAR, DAIS Wrniting Warkshop Schele July 1987
60 Senior staff DAR, DAFS Training Traincrs Schele July 1987
5 Ag. Info staff DAES Computer Workshop Gaborone Jan. 1988
50 Speaalists DAR, DAI'S Wnting Workshop Gaborone Junc 1988
15 Staff AI'S, Vet Serv, ATIP Wnting Seminar I*'town July 1988
S Ag. Info staff DALS Computer Workshop Gaborone July 1988
3 Clerical s1aff ATIP, DAR Word Perfect Gahorne July 1988
1 Clerical_staff. CDAR . Word Perfect _Gaboronc July 1989

(¢
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word processing course at the Institute of Development Management, University of
Botswana,

Preparations are currently underway 1o send the DAR librarian, Mr. 1. Elifas. for training o
the US National Agriculiural Library Internship Program and the AID-Washington's Center
Training Program.

One problem that has arisen again this year - and has been mentioned carlier in the
project -- is the following,  Under the present arrangement, for shon-term training, AP
provides per diem and registration fees while GOR provides airfures.  Airfares are generally
more expensive than the per diem and registration fees. Thus, the burden of short-term
training is usually greater for GOB than for ATIP funds provided through USAID,  The
problem of the expense and the definition of short-term training as used by GOB. has often
created problems in getting GOB approval. For example, the Arkansas Farming Systems
Symposium is apparently not considered o be short-term tiining as far as GOB i
concerned. Consequently o reeent propesal 10 send  three individuals to this vear's
symposium (Ms. C. Fribone, Mr, K. Kelemogile and Mro B Modiakpotla, followed by visits
toother institutions. and possible attendance at shon training courses  relating o the
symposium was turned down by GOB. o spre ot approval from USAID/B with respect to
other expenses. Consequently it does constrain the amount o short-term training ATIP can
support, where expensive airfares are involved.

4.3 ON THE JOB TRAINING [ 103

In-service training  for  the Agrcultural Information Sccnon, DAERS. was consuderably
modificd this year  The echnical wnting workshops sponesed by ATIP 0 1987 and
repeated in 198X were discontinued this vear s the Agriculiural Intermation Section, DAFS,
with the assistance of 0 Peace Corps Nolanteer Jonrmalist, av umed rul] responsibility - tor
technical writing, Rather  than bringing a consultant trom the US04 Joeal Deshiop
Publishing System Specialist who 1 immediatels available tfor come: ney consultations, has
been utilized tor workshops Specual training o printing is bemg provided by a Peace Corps
Volunteer Printer. The in-semvice training programs tor the Depatment are no longrer the
responsibility of ATHY safl,

ATIP and other sttt have continued 1o receive hands-on waining on [BM compatihle
computers. Frve other statt - particalarly 10 DAES - have learned 10 use the Apple He
microcomputer i the RELO'S office,

Visiting: speciabists Patriciz A Wetmore, USDAUSAID Agriculural Literature Research
Specialist, and Noel Voung, KSU Developing Countries Libratian, provided two lectures 1o
the Botswang University: Librars Stindies Class, two seminars for professional librarians and
tour lihrary workshops tor MOA Tibrarians and MIPCrViNors,

Two  Pandamatenga Development Project Otficers and - tour commercial - farmers
Pandamatenga were instructed in msedt survey and monitoring techniques for commercial
CIOP PEStS. APpropriate extension Ieratre o assist in this endeaver w s also delivered 1o
the Pandamatenga Development roject

ATIP hosted the TONY Farming Svstems Warkshop in Francistown and Mahalapye.  Abowt
70 individuals attended the workshop which mcluded field visite and a working session on
Linkages, the theme of the workshop e alse Chapter 23

Four farmer ficld daye were held amd were well attended Ao two villape  blacksmiths
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were sponsored by ATIP to permit attendance at a blacksmith training course held at RIIC,
Kanye.
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CHAPTER 5: SFBELE/GABORONE WORK

S.1 TEAM LEADER [11.1)
Agricultural Economist: D. W. Norman

S.LET INTRODUCTION

Mro ED Modiakgotla, Agrosomist, was transterred from Mahalapye 10 Sebele in August, 1989
to become the counterpart o the ATIP COP However, since this happened near the end of
the reporting period, ot actin imies ateonly Just developing. Consequently most of hiy
achivitios are presented i Chupter 6 winch details the results of the Mahalapye  work
program. s aho anocpated that he will continue his professional work in the Mahalapye
areaduring the comng e

512 ATIP ADMINISERATION AND OPERATION {111 1|

Adnnnnstanon o he Project sull kes a0 considerable amount of time, However
provements have taken place with the ciployment of a second  Admninistrative Assistant,
The vanous papers put out by ATIP have been mprovedin tenns of timels production and
dissemmation. Danng the fepartingt beriod namy mectings were attended. orzanized by GOR
and USATD, and time was spent with o Luye number of visitons caee Chapter 8 tor a panial
st Inaddinon, tinke was spent e preparing backeround Papers tor the Internal Review
and Relpime 1o tecititate the work of the e memberns tsee Chuprer 7

5.3 PROFESSIONAL SUPPORT TO ATIP TEAN MEMBERS (i1 2]

Ettons have continued in helping o support the other ATIP eam members. More time has
been spent i professional caoperation. although on occsion visits o the field hiave not been
as regular s would be desirable,

A partial Bt ot protessional activities cartied in upport of AT team members during the

reporting period included:

(). Helping in the design and construction of the data collection forms for the National
Tillage Tl designing databases and supervising date emtry of the results, and

programmig DBase 11 Pos 1o Lacilitare analysis of the resulis

(h). Designing o stady for estimating stacdard input/ontput coetficients and units of
measurement
(c). Analyzing and writinge up the resublis of the Mahalapye Courerators Survey,

(). Helping in the desiyn, analysis and writing up of the Bean Survey requested by
Legume Agronomist in DAR.

(¢). Designing and starting amalysis of the Row -Planter Condition Survey.
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. Reading, commenting on, and helping in the editing of a number of manuscripts
produced by ATIP staff.

5.1.4 MICROCOMPUTER SUPPORT {11.1.3]

Supervision of the SMU data entry on the microcomputers has continued.  Much data have
been entered from the ATIP field stations including surveys undentaken by ALDEP and
studies undertaken by INTSORMIL.  Finally, as mentioned above a substantial amount of
time has been spent cooperating on the National Tillage Trial in terms of designing data
forms, designing the data entry and analysis procedures.

Transfer of data trom the Apple 1o IBM systems has also continued.  Much has been learned
during the reporting period about the use of the new software packages (i.c., Wordperfect 5,
DBase HI Plus, Lotus 1230 and MSTAT).  Recently a new  statistical package has been
purchased which 15 much more user fricndly than SPSS, and combined with MSTAT will be
sufficient for most statistical analysis in farming systems works It is anticipated now that
the main users of SPSS will be the biometric sttt in DAR undertaking more complicated
statistical analysis.

S5 METHODOLOGICAL MANUAL [11.1.4]

In conjunction with athers, some time has heen spent on writing sections for the proposed
“Farming Systems Handbook tor Botswana™. A small amount of help was given to Dr. F.
Worman and Meso 0 Snsder i producing an annotated bibliography of the current literature
on ESW to help in writing the handbook. This handbook will concentrate on what is being
done in Botswana, with substantial - cross-referencing 1o specific methodological — issues
covered in other munuals Gee also Secnions 2.2 and 2.3)

51,6 PUBLIC PRESENTATIONS {11.1.5]

A semester course has been given at BAC on the Principles of  Agricultural  Economics,
while a number of talks have been piven at MOA sponsored meetings and workshops,  No
visits were made outside the country during the reporting: period apart from two to the
United States, one tor consultation and the other on home leave, where a seminar was given
at Kansas State: Uniaversity,

5.1.7 LIAISING AND INFORMATION AVAILABILITY |11.1.6]

Efforts have comtinued in order o encourage laison activities with other individuals and
institutions in GOR. Much of ATIP'S work program now has linkages with individuals and
institutions owtside ATIP This year, linkages were a key theme of the Faming Systems
Field Workshop (see Seetion 13 hosted by ATIP in Mahalapye and Francistown. It is to
be hoped that the results of this workshop will help in furthering the development of
finkages. v Lich are recognized as being important by GOB (see Seetion 2.2 for further
discussion on this).

Progress m-terms of database documentation has not heen as great as would have been
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desirable: over the last few months.  The amount of emphasis to put into this task s
currently being re-evaluated.

Recently nmiuch time has been Spent interms ol thinking about what  ATIP should  do
between now and the end of the project to ensure a smooth transition to the post-project
period. This is particularly important since there is an increasing commitment, within GOB,
that farming systems work should continue in some form. Discussions with GOB officials
have continued and o4 number of encouraging developments are taking plice (see Sections 2.2
and 2.3

Over the dast few months, meredsing amounts of time been spent in professional muatters
relating to the activities of the Division of Planning and Statisties Examples include;
producing materials for the Agnicaltural Seqor Assessment Review meeting with a lange
number ot consultants and reviewing thew twenns of reterence and provisional repons ey,
Draught Studs, Agro Forearsy Swudy, Destumping Study, Western Region Study . e,
PAICIPAm i reviews and discussions o proposed development acthivities (MDD eatension,
ALDEP reformulation, kevnote issues tor Nationa’ Development Plan VI, on

52 RESEARCH-EXTENSION LINKAGE, GABORONE (112

RELO Advisors B 1)
RELO: Gl Ramolemana

The primary objective of the Research Extenvion Coordination Ui (RECUDY s 1o increase
the cooperation and communication between these two branches of sitnculure The followmy
activities were designed and carried ou dunme TOS8.N0 1o accomplish the unic's objectives

The thiee magor areas o AWHVHy of this unit have been i thanine, extension publications
and Gissistance o the ATIP team eader in adimunstratve dutie- There will be linle
discassion ot the accamplishments i training in this section. as a more detailed presentation
APpedars s Chapter 1ot this repen

J2 AR ADMINISTRATION AND OPE

TIONS (1120

Francistown ATH housing nevotiations this eatowere complicated and involved, These
nepotations imvohed  two Francistown landlonds and - otticils trom (e Department of
Survess and Lands Ay o Government and Lands). USAID. and ATIP. Preliminan
nesotations bevan betore November 28, 1988 and were only seceesstulls concluded by
September 100 TYR9. Other activities involving the coordination of many organtzations have
also heen very e consumine

Vosttors this year ineluded many - consultants who worked on USATD Apricultural Sector
Assessorent Program The  BECT gvasted mans of these consuftants - by wiranging
Appomtments: by imtroducrions and reading prednninary reports. Orner HNPOITANt visitors

The tithe "RELO Advisor” arises from an othenl memo written by the DAES who
appomted Mro Go Ramolemana as RELO amd Dr. B HIll as RELO Advisor,  This
action was recommended by the ATIP COP and Dro BoHilt in the belief that it
would stengthen M Ruamolemuna ' posttion Howeser, Mo G Ramolemana
objected to this appointment and the matter il awans claritication,
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included the Executive Director of MIAC, Dr. W. Miller, The RELO advisor assisted in
arranging his schedule, accompanying him in travel to nonthern Botswana and serving as his
host in Gaborone.

The RELO advisor also served as acting chief of party during Dr. D. Norman's home leave
from April 13 until May 16, 1989,

5.2.2  VISITS WITH EXTENSION AND RESEARCH STAFF [11.2.2]

With the return of Mr. G. Ramolemana to the RECU, visits with research and extension staff
have increased both in quantity and quality.  Visits to regional and district field services
were made throughout the year as time was available, while individual and group
conferences were held with RAOs, DAOs, ADs, CAPOs and LUOs.  Visits with research
staff members at Sebele, Maun, Francistown and Mahalapye served 1o facilitate cooperative
efforts in various projects and publications.

5.23 MEETINGS AND CONFERENCES [11.2.3]

Both members of the RECU have spent much of their time attending mectings  and
conferences during the year. Mr. G Ramolemana has proven to be very effective in these
situations and has often played an active or key role (e.g.. as organizer or chairperson).  The
following are a few examples of the RECU's involvement in various meetings and
conferences:

(a). Mr.o G Ramolemana represented . Botswana at o Managing  Agricultural  Systems
Conference, at the National Institute of  Public Administration of Malaysia, from
September 11 until October 23, 1980,

(L). Dr. B. Hill organized and planned the 1989 Annual Farm Systems  Inter-Project
Meeting held in the MOA Main Conference Room, on September 28, 1989,

(c). Dr. B, HQIE panicipated in the Molapo Development Project Workshop held at Maun,
from May 31 undl June 4, 1989,

524 AGRINEWS |11.2.4

Six thousand copies of this 16 page monthly magazine are printed by the Agricultural
Information Scction. DAEFS. New cquipment, funded by ATIP, is now being installed which
will allow Agrinews to be printed in full color (four color process printing) with better half
tone picture reproductions and with less manual tabor.  Unlike in previous years, articles on
farming systems research by ATIP has been reduced in number to allow other farming
systems groups 1o contribute to Agrinews.  Such groups. indicated their interest during the
1988 Annual Farm Systems Inter-Project Meceting.  However, little has resulted.  Effonts are
being made 1o rectify this.

5.25 AGRIFACTS [11.2.5]
The number of Agrifacts published last year has greatly increased. A Agrifacts are now

published by the MOA in the priming section.  The "Print Jobs Book” which lists
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chronologically the work published by this section indicates that a total of 45 Agrifacts were
printed. This includes new, revised and reprinted  Agrifacts_for the period beginning April,
1988, when the printing equipment provided by ATIP was installed. However, it does not
include those Agrifacts that were awaiting printing at the Government Printer in April, 1988,
Recores for the later Agrifacts are not available.

Agrifacts are published in four sections: Land Utilization, Crop Husbandry, Horiculture and
Agricultural Organizations. RECU is responsible tor the Crop Iusbandry Section, and this
series of Agrifacts has been extensively revised or rewwritten since RECU assumed this
responsibility.  The only revisions underway at the present time are those on insect control,
which are awaiting final cditing.  An index (o Agrifacts on Crop Husbandry lists 49 titles
and is kept current at the RECU office.  Copies of the latest revision of this index are
available upon request.

5.2.6  EXTENSION PUBLICATIONS [11.2.6]

As noted in the above sections on Agrinews and Agrifacts, ATIP's effons in providing
training and equipment for the Agriculural - Information Section have paid  handsome
dividends.  Extension publications as well as other agricultural  publications are being
produced by the MOA.  ATIP's input into this effort has been enhanced by two Peace
Corps Volunteers.  Mr. S, Harle, printer, has, with the assistance of a printer trainee hired
by MOA, completed 295 printing jobs during the past 17 months, Mr. Harle estimates that
over three million impressions have been run on the printing press which is maintained in
excelient condition at MOAs expense. To ensure there is sufficient time available for the
traince  printer 10 complete his training, Mr. Harle has agreed to remadin in his present
position until January, 1992, ‘he other Peace Corps volunteer, Mr. D, Gately, is an
experienced  journalist who recently arrived  at his post in the Agricultural Information
Section.  Mr. Gatley's previous experience, and especially his expertise with the desktop
publishing system will he o frreat asset to the department.

Actual numbers of extension publications are easier o obtain this vear with the aid of the
“Print Jobs Book" described above, ‘This chronologiical list of Jobs indicates that more than
50 pereent of the 295 publications are  either printed for DAFS, or specifically  cover
extension material. These print jobs vary from the 247 page “Agriculural Sector Assessment”
by USAID 10 "Bee Keeping Certificates” for the 4-B clubs of Botswana.  Annual Reports
and other detailed reports by different sections of DALS constitute a large proportion of
these 295 publications.

Extension publications printed by the Government Printer include "A Handbook on the
Control of Agricultural Pests in Botswana”,  The entomological illustrations in this handbook
make it valuable for ins ¢t dentification necessary for insect controt work. Reprinting of
this rare publication was made possible when ATIP-tunded the expenses for producing the
color plates,

5.2.7 'l‘RAlNlN(i 111.2.71
See Chapter 4 for details on the role of the RELO advisor in training.  Overall, however,

the RECU’s involvement in training has been limited. and is restricted to assisting the DAFS
training officer.
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5.28 TOURS AND VIELD DAYS |11.2.8]

Attendance at these events, by RECU, has more than doubled over the previous year and are
considered to be a good opportunity to further the research-extension linkage.

5.29 FARMING SYSTEM INTER-PROJECT ACTIVITIES AND COOPERATION
(11.2.9]

As previously mentioned, the RELO advisor was instrumental in organizing this years
Annual Farming System Inter-Project meeting. Other activities have included organizing
staff training. For example, the RECU was responsible for organizing tunding (provided by
CIMMYT and ATIP) for stalt from FSSR so that they could attend the 1989 Farm Systems
Workshops at the University of Zimbabwe.  The Molapo Development Project staff were
oftered the same opportunity. However, communication time between Maun,  Moalpo
Development Project Headquarters and Gaborone proved too long to meet the application
deadline set by the University of Zimbabwe.  Other short-term training  opportunities in
computer training and management have heen explored with FSSR staft,
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CHAPTER 6: MAHALAPYE ACTIVITIES, SFP'T. 1988 - AUG. 1989

USAID: J. Sieben (Agronomist)
GOB: E. Modiakgotla (Agronomist, DAR)

E. Makhwaje (Agronomist, DAR)
PCV: A. Caplan (Agricultural Economist)

6.1 CROPPING SYSTEMS [12.2]

6.1.1 SORGHUM/MELON MIX STUDY 112.2.1)

Objective: To assess the impact of the traditional melon component in the sorghunymelon
mix through yicld.

Justification:  This season is to provide a second year's data to this diagnostic study.
Previous indications, from an above average rainfall scasor. are that sorghum yields are not
significantly affected by current melon production.

Approach: The same twelve farmers recruited for this trial in 1987-88 were again requested
1o apply this simple comparison, Treatments are 6kg sorghum  seed  broadcast/hectare
compared with the same seeding rate of sorghum mixed by the farmer, with melon seed at
the rate the farmer chooses.  An impact assessment of the melon component on the sorghum
eaterprise was made by measuring overall yields, and melon plant cover of the soil.

Results:  Results tor this trial are still to be analyzed.

6.1.2 EVALUATION OF AGRO-FORESTRY IMPROVEMENT POTENTIAL [12.2.2]

Objectives: The original objectives of this survey were to:

(a). Ascertain how indigenous trees are maniged in village and lands areas throughout
Botswana.

(b). Assess farmer attitudes about the various uses of trees and other woody species.

(c). Assist in identifying intervention points for practices such as woodland nnagement,

fruit tree establishment, and agro-forestry.

Justification:  Although carlier SADCC and Botswana Renewable Encergy Team (BRET)
reports have documented trends in national tree usage, several questions conceming tree
usage and farmer attitudes in the Central Agricultural Region and Tutume District remain
unanswered, A survey administered on a national  basis would provide the necessary
background from which to coordinate fature extension and on-farm testing programs.

Approach:  Following an exploratory survey in the Mahalapye area during the 1987/88

season, an initial fammer questionnaire was drafted. This questionnaire was presented to the
Forestry Association of Botswana (FAB), and discussed among ATIP team members. It was
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envisioned that a second draft of the survey would be completed - possibly with the aid of
an outside consultant -- and used for enumerator training,  Following a pretest and selection
of a sample, it was proposed that the survey, in its final form, be administered in all ATIP
villages, including those in Tutume District.

Resulls:  Before the second draft of the survey was completed, the Ministry of Agriculture
commissioned & nationwide study of agro-forestry potential in Botswana, with technical
assistance provided by NORAD. The study began in June, 1988 and will last until
November, 1991. It is expected that if the Mahalapye area is chosen as a rescarch domain,
ATIP will be an active collaborator.  ATIP also plans to serve as a reference for any agro-
forestry research conducted in the Central Agricultural Region,

6.1.3 PHOSPHATE FERTILIZER AND UTILIZATION OF LAB-LAB PURPUREUS
112.2.3]

Objectives:  Although the trial format changed from RMFI 10 FMFI prior to implementation,
trial objectives remained the same as those indicated in the work plan section of Annual
Report No. 6. The objectives were to:

(a). Test the response  of  Lab-fub Purpureus  fodder  yield to  phosphate  fenilizer
applications,
(b). Work with on-going ALDEP and DAES small stock feeding programe.

Justification: “The inclusion of Lab-lab Purpurcus in the on-farm testing program, and the
wider evitluation of its potential in e famm systems of limited-resource farmers, is justified
for three primary reasons:

(i) Previous ATIP rescarch and ALDEP demonstration etforts have indicated that a
favorable todder-crop production potential exists in Botswana, particularly during wet
vear. Fodder vield and fertilizer responses have been more problematic in dry years,
Morcover, enterprise analysix s difficult because of the variable value associated with
a unit of the todder crop.

(b). Before this season. several animal-owning tarmers in ATIP villages, who have
suffered through repeated drought seasons, indicated @ willingness o panticipate in
on-farm testing of several fodder varieties. under various production systems.  Of the
twenty-two farmers who tested Lab-lib last season, 74 percent constructed  fodder
storage racks with their own or hired fabor, and tocal materials.  Ninety-six percent
indicated that they wanted further information on fodder crops.

(€). In conjunction with ALDEP and small stock regional officers, ATIP is in a pivotal
position to provide the on-farm component to fodder crop testing, particularly where
SOCIp-Cconomic assessments are required.

Approach:  The approach first proposed was for implementation w five sites in two
villages. with superimposed  phosphate fertilizer comparisons by ALDEP/ATIP, under an
RMEL format. It was also envisioned that the Regional Small Stock Officer would later
assist the ten trial farmers, and other farmers who had been provided extra seed by ALDEP,
in devising personalized utilization strateyies,

The trial format was changed to FMET before the beginning of this scason, primarily because
the Regional Small Stock Officer was transferred.  Switching to the FMFI mode ensured that

the trial would sl be implemented across several sites, and that phosphate comparisons
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would be made.

Farmers were provided with enough seed to plant one-half hectare plots.  They then split the
plots, applying phosphate fertilizer 10 one hali Gt the rate of 20 units phosphate per hectare),
and leaving the other half unfenilized. Shortly before farmers began their fodder harvesting,
ATIP researchers collected samples from five two-meter-square quadrants per plot, put the
samples in hessian sacks, and left them with the farmers to dry. Enumerators then returned
to weigh the samples at thinty-day intervals, until dry weights were reached,

Results:  Seven farmers from Makoro and Shoshong agreed to implement the trial. It is
assumed that farmer willingness was low due (o the high Tabor requirement for harvesting
fodder, and the farmers® lack of experience in utilizing fodder for winter feeding.  Also,
natural grass cover was profuse cnough following last season’s rains to convince most
farmers that growing fodder crops for their own use would be unnecessary this season.

The lack of farmer willingness demonstrates that fodder production in the traditional farm
system is still a sensitive issue.  Limited-resource farmers continue to face constraints which
make fodder production difficult, both conceptually and practically. It is possible that with
research testing and extension demonstrations the practical constraints to fodder production
could be overcome.  Yet, as the response by farmers to this scason’s trial indicates, the
conceptual  problem  limited-resource  farmers have with introducing  wider-scale fodder
production into their cropping and livestock systems is perhaps the over-riding constraint.

6.2 COMMODITIES [12.3]

6.2.1 EVALUATION OF MEDIUM MATURITY COWPEA VARIETY TVX3236
[12.3.1)

Objective:  The objective of this FMF] was 10 compare the performance of TVX3236
variety to that of three other varieties e, ER7, Blackeye, and Tswana.

Justification:  The Cowpea Improvement Program annually identifies new dual and triple-
purpose varicties which have performed well on-station, but require on-fann comparisons
before wide-scale release.  Also on-farm testing is needed o qualify several varietal
characteristics such as pest and  discase resistance and grain vield response o various
growing conditions.  Based on last season’s results, in which cowpea variety TVX3236
outpertormed  Blackeye both in terms of grain yield and net retwms, a second season of
testing TVX3236 in the FMET format was considered necessary.

Approach: Tarmers were selected from cach of the three villages. On each farm, a plot of
A0m by 40m was sub-divided into four sub-plots of 20m by 20m. FEach farmer was given
1.5kg seed of each cowpea variety.  In addition, any farmer who was interested in setting-up
his/her own comparison was given 1.5kg of [ER7, Blackeye, Tswana and TVX3236, but no
data were collected from these farmers.

Results:  Overall, yields were lower than average mainly due to the low and erratic rainfall,

TVX had the highest yield (190kwha) and Blackeye the lowest (121kg/ha).  However, the
actual yield differences between TVX, ER7 and Tswana were insignificant.

6.2.2 EVALUATION OF DROUGHT RESISTANT GROUNDNUT VARIETY 112.3.2]

Objective:  To compare the performance of a new drought resistent variety (55-437),
obtained from Senegal, with Sellie, which is a local variety.

File: R104/7C6 - 49 - Date: December 13, 1989


http:112.3.21
http:112.3.11

Justification: Due to the endemic risk of drought in Botswana, drought resistance in any
crop variety is an essential and attractive characteristic.  Groundnut {v.Sellie), though adapted
to semi-arid conditions, does not perform well in more severe conditions, particularly when
planted at high populations. The new variety has performed well on-station during the three
previous seasons, thus researchers are keen to test it under on-farm conditions,  They expect
that, with all things being equal, this new variety can/will outclass the local check.

Approach: Farmers were to implement this FMFI comparison.  Four sites per village were
selected for data gathering purposes.  These farmers, and other farmers who were interested
in making their own comparison, were provided with seed.  However, only data collected
form the experimental trails were collected and analyzed. At the beginning of the cropping
season, plots measuring 40m by 40m were prepared.  These plots were then broadcast
planted at 25kg/ha (e, 2kg of each variety, per farmer).  Data on emergence stand count
and grain yield were collected.

Results: The data are still to be analyzed.

6.2.3 MUNG BEAN VARIETY TRIAL'

Objective: Idemity bean varieties for release to farmers.

Justification:  On-station researchers, involved in a Cowpea/Bean Improvement Program,
were interested in testing several bean varieties under on-farm conditions.

Approach:  RMFT trials were conducted at two separate sites in Makoro village,

Results:  The trials were established. However, the data have net yet been analyzed.

6.3 TILLAGE AND PLANTING PRACTICES [12.4]

6.3.1 NATIONAL TILLAGE TRIAL [12.4.1)

Objectives, Justification and Approach for this trial were written by Dr. N. Persaud and
are presented along with a useful introduction in Section 7.2.2 in this repon.

Results:  Five tillage systems are under test at three sites in the Mahalapye lands area.
These sites are part of a multi-location (nine sites) two replications per site trial that has
been organized by the working group on tillage at Sebele.  The tillage compariscns are
primarily concerned with water conservation/harvesting.  The most imponant effect observed
to date in this trial has been the tillage effect on plant establishment.  Early plowing has
resulted in better establishment.  Considerable technical data on soil moisture and bulk
density, as well as economic data, are being collected.  Several technical and logistical
problems have been encountered in this trial activity: this could be expected in the first
season of such a widespread undertaking.  Two of the Mahalapye sites were affected by
waler run-on and water logging following heavy storms this past season.  The trial is to be
abandoned at these two sites, however another site will be selected for the coming season,
The future plans for this trial are to cominue and expand the activity during the coming
season,

" “This trial was not in the work plan.
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6.3.2 ROW-PLANTER CONDITION SURVEY [12.4.2]

Objective:  The objective of this survey was 1o assess the condition of row-planters
currently owned by farmers; and to determine how this condition is affected by use and care
of the machine, and by the availability of spare pants and repair facilities.

Justification: Previous work in ATIP villages with farmers owning row-planters has shown
that many parts of the machines are not working correctly (i.e., fenilizer hoppers, seed
metering plates, ete.)  MOA (ALDEP) ix undentaking o large investment 1o supply  row-
planters to farmers, but . of enough is known about deterioration of the planter, or abouwt
what type of advice/training should  be given 1o protect the farmer's and government’s
investments.  This survey should also provide information on the constraints imposed by the
lack of spire parts or qualified repairmen.

Approach:  The ATIP team leader produced an initial copy of the survey and circulated it
W ATIP team members and FMDU personnel tor their comments.  Afier modifying the
survey according 1o team member and  FMDU teedback, the eam leader provided ATIP
Mahalapye and Francistown with copies for administration i their villages. FMDU provided
ATIP with technical assistance during the survey phase, by visiting farmers with ATIP
researchers and assessing planter congitions, The survey was also administered in other
areas of Botswana in order 10 increase the areacovered by the survey,

Results: A final version of (he survey has been complered and has been administered 1o 84
farmers, owning row - planters, in si villages, in the Central Agricultural Region.  FMDU
personnel spent two weeks in Mahalapse i order 0 assess the condition of the planters
being surveyed. The same survey has also been conducted by FSSR and in the ATIP
Francistown villages, A final teport will be published by ATIP and FMDU sometime during
199¢).

6.3.3 CULTIVATOR EVALUATION TRIAL [12.4.3]

Objeetives: “The objectives were 10:

(). Compare the operation of different cultivators that are currently available or are under
test on-tarm.
(h). Assess weed levels on row-planted ficlds before and after inter-row cultivation to

measire relitive effectiveness,

Justification:  With the currem emphasis on carly plowing and row-planting, weed control
can be a major issue. Good inter-row cultivation is  considered  critical, The Mahon
cultivator appears to be effective for weed control, but s somewhat heavy.  Lighter and
more mancuverable cultivators are now being introduced.

Approach:  This trial is similar 1o the one conducted during the previous scasons at Kanye,
It had been hypothesized that different cultivinors will perform differently in terms of case
and speed of operation, and in terms of cffectiveness on” weed control. A total of five
farmers were 1o be selected by the AD on the willingness to test diffeient cultivators,

Results:  Different cultivators were not effectively evaluated because of late implementation
of this trial. The factor most limiting in implementing the comparisons s original site

selection. In some cases, the arcas selected for inter-row cultivation had Timited turning
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space which interferes with other row-planted or broadeasted plots.  During future seasons,
site selection will have to take into account needed turning space for donkey teams.

6.3.4 ROW-PLANT FERTILIZER TRIAL [12.4.4)

Objective: The objective was to compare, under row-planting, sorghum grain yield response
1o banded 2.3.2 femilizer at two rates, and farmer's assessment of i, with a broadcast
application.

Justification:  The trial was designed to suppon the promotion of row-planting,  Fertilizer
(2.3.2) has generally been available in recent years through the introduction of the ARAP
scheme.  Most farmers had been broadcasting fertilizer.  However, there has been a strong
interest among row-planting farmers to know more  abowt applying the fenilizer with a
planter. It had been suggested that a phosphate fentilizer applization, much below  the
standard 20 units P/ha (e.g.. 6 units P/ha should provide as much as 75 pereent of the 20
units P response.

Approach:  Although more farmers showed interest in row-plant fentilizer application, only
five farmers effectively implemented the tial. Low implementation rates were as a result of

poor distribution of rainfall, and dependency on traction.

The following four reatments were imposed:

(a). Acontrol - row-planted without femilizer
(b). Banded - 2.3.2 equivalent 1o 6 units P/ha
(©). Banded -~ 2.3.2 cquivaliont to 200 units Pha
(). Broadeast - 232 cquivalent to 20 units Pha

Results:  Fifteen farmers in three villages were originally selected to host this RMFET trial;
however, only eight farmers were able o implement the trial. Late planzing rains prevented
some farmers from plowing the sites selected for the trial. Data for this trial are still to be
analyzed.

6.4 SO AND WATER MANAGEMENT {12.5]

6.4.1 MANURL RESOURCE ASSESSMENT STUDY [12.5.1]

Objective:  The objective was o assess the availability of kraal manure and farmers’
perceptions of its use.

Justification: A successtul recommendation on the use of kraal manure not only depends
on achizving technical and cconomical responses at the piot level, but also on whether
manure is available, and farmers™ perceptions about the use of manure.  Project experience
with using manure in the ficlds indicated the possibility of major logist'cal and  labor
problems for many, if not most farmers.

Approach: A survey was undertaken, in three ATIP research vitlages, on the availability of
manure, transport. labor and interests in the research arca. A total of thiny famers, who
own kraals and  could  conceivably wtilize their manure  resources,  were  interviewed.
Distances between fields and kraals, and the goantity of manure in selected kraals were
measured inorder to provide an estimate of how much manure was available at the farm
and village levels,
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Results:  Seventy-iwo percent of farmers had ready access to sources of manure other than
what they produced themselves (i.e.. from relatives and friends).  However, twenty-cight
percent of farmers were solely dependent on their own sources, Therefore, not only was
access a constraint, but the quantity farmers v able to provide themselves fell short of
their needs.

The most available and casily accessible transport type, at village level, was found to be the
four-wheel donkey can compared to a two-wheel donkey cart or a four-wheel tractor trailer,
Neither labor nor draft power were considered a constraint to the use of kraal manure,

Farmers perceived kraal manure as being a superior soil building option to other alternatives,
C.g., inorganic fertilizers and straw incorporation.  However, they did prefer old catle
manure 1o fresh goat and/or catle manure because of the possible weed introduction
associated with these latter Lypes.

642 EVALUATION OF MANURE APPLICATION [12.5.2)

Objectives:  The objectives of this study were to:

(). Assess yield differences between kraal manure and control; N and P fertilizer and no
fertilizer.

(b). Assess the residual effect of kraal manure through yield.

(c). Assess the interaction of manure benefit with season.

(d). Assess the change in eftect of manure application when moving from upland 1o lower
SI0pES N2 topo-sequence,

(e). Assess the economic benefies from the use of kraal manure.

Justification: A historical hackground  study notes thin Shoshong fields were tirst tilled
aground 1900, while those around Makwate and Makoro were tilled in 1920 and 1942,
respectively. The nine farmers who participated i this agronomi study had their fields
allocated to them, and had tilled them for over a period o sisty yvears.,

Most farmens in these villages had never used any form of soil building options since they
had farmed the piecce of land cMocated 10 them, Although fertilizers are available ar
cooperatives or BAMB. farmens lon't buy them.  Henee, this trial was designed to assess
whether manure was an atractive option for adding nutriems 1o the soil.  As 4 result of its
application. it s assumed  that bulk density i likely 10 decrease, while water  content
increases,

Previous on-station work on hraal manure, tested over a period  of nine seisons,  has
generally produced mixed results. However, the response pattern indicates that best vield
results were obtained during high rainfall years, and when manure is applied to sandy soils.

Approach: This trial is a multi-season trial and is treated as an RMET with the hope that it
will eventaally be under the farmer's control.In conducting the trial, three sites were
selected in each of the three villages (Shoshong, M:: wate and Makoroy through the famer's
committee.  In cach villuge, selected fields had w be either on the upper slope. middle slope
or lower slope.  Each plot was one hectare. The trial consisted of two replications, and it
was all row-planted.  The tollowing treatments were imposed:

(a). Contiol
(b). Ten wons/ha kraal manure every second year, beginning year one

(). Ten tonsMa kraal manure every second year, beginning vear two
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(d).  Twenty units P/ha plus 60kg LAN/ha every year

Results: In this first scason, six farmers in three villages have implemented this RMFT trial,
In all cases, manure and fentilizer were hauled by ATIP to the farmers® fields. However, it
was noted that farmers have demonstrated a resistance to hauling manure from their kraals,
due to the high labor requirement invoived in transporting and spreading the manure,

This years on-farm trials didn’t show any significant yield advantage to manure application
(Table 6.1), nor did topo-sequence appear to be of any agronomic importance. Since this is a
multi-season trial, assessments on residual effect will be done during the following season.
Mean yields are generally low due to both late planting and low rainfall.

TABLE 61 SORGHUM GRAIN YIELDS FOR MANURE, CHEMICAL
FERTILIZER AND CONTROL TREATMENTS

Treament_

10 tons manune 136
Ferulizer 157
Control 287

ns

In conjunction with previous on-station research, extension recommendations, and the on-
going manure resource assessment study (see Section 6.4.1), this trial was designed to verify
the agro-economic response of sorghum grain yield to manure application, under farmer
implemented (FDy conditions. A break-even analysis  was conducted and costs  were
calculated for users and non-users of manure.  This seasons results showed no significant
yield differences between treatments. Within the context of this study, it could be said that
there was no ceonomic benetit from the use of kraal manure.  However, it should also be
noted that as kraad manure has o long-term residual effect, with high initial costs, an
cconomic advantage is unlikely in the first vear of study,  As such, it is desirable to
continue cconomic assessments for the subsequent years, before drawing any conclusions.

643 EVALUATION OF RUN-OFF MANAGEMENT SYSTEMS TRIAL [12.5.3]

Objective:  To evaluate at three Jevels (design criteria, soil motsture benefit, and crop
production outcomes) several run-off management systems.  Production outcomes can be
evaluated both agronomically and cconomically,

Justification:  Observations of rainfall run-off, and the potential for increased water storage
in many soil profiles indicates that vields could be dramatically raised in drought with
effective controb of run-off. Permanent structures and tillage systems can both be employed
1o reduce run-off. Permanent structures have an important advantage over tillage systems in
that they do not need to be re-implemented every season during the botteneck  tillage-
planting period. A benefit/cost assessment of such systems is required,

A second season of testing for run-oft control systems is necessary.  Last season, with its
higher than normal raintall, produced no measurable agronomic differences  between  the
systems tested. However, several design problems were identified. These include the need
for better control of plant populations und plant placement in systems with micro-level water
concentration  cffects. and more attention be given o plowing  pattems  within - systems
because water readily moves along the plowing lines.  The most important design problem
related 1o flood water from off the fickd or above the trial block.  Storm protection is
required before shallow bunds within fields can work (these are discussed in Section 6.7.2).
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Testing of the redesigned systems s required Testng in another rainfall pattern is also
inponan

Approach:  Sixtreaunents were compared. These included four from last season which
were placed on precisely the same plot areas as before, These four included single plowing,
double plowing. strip cultivation and level terracing. - All plots were row-planted in 1988-89.
A macro-catchment water harvesting area was not included.  Added 1o these foar treatments
were amassive ridge and furtow system that was designed  to completely eliminate run-oft
and - optimize water concentration and plant placement.  This desipn was not practical for
area tarmers, but was constructed by the SACCAR Tand and Water Management Project
AWMP) at Shoshony and elsewhere noan Aempt to assess gram saeld potential, given only
rantall and sonb protife factors as varables Use of the Mahon calinator tor ted ridge
makimg was dabo compared ied rdges are achieved with the umit ~et tor proundnut Willing
ALDEP sttt have reconmendiad this operation and the resulting sonl shapig ooks 1o be
beneticial, but the operaton s luboriogs The Tand and Water Management Project
continued to menitor sotl mante on these plots

Results: - siv ramtall run ottt nanasement (RRM) technologies have been implemented on
tour ditterent tields o Shoshony The tour tiekhls represent sandier textured  land with
upland slopes ot sreater than one percent. and heasier testured Land on the lower slopes of
fess than one percent Both Land s pes are commonly tound m the Mahalapye area. This
aral Tocuses o technologs designy e, modihication of technologies that are nor vet in u
tform that would be userul o tarmerst The selected on fanm sites have been tound 1o be
sery suitable for G work Technologes in puace tor two o more sears mchude sigle
plowing on the contour, Jouble plowing on the contour, stnip culdtivation talternating tallow
and cultvation winch achieves o level of water harvestinge o the contonr. and water
comenvation ternves A e penmanent ndge and furzow wilh phaving on the tlank of the
ndyte has been added tor the first tme this season,

Progress o dite s promusing tor three: RRM saatemss strip, terrace and  semi-permanent
Furrow and ndee susrems

Stip cultvation will provide greater retorn to plowing input. but the issue ot weed control
e the Bidlow i not talls resolhved Additional weed control mput such as use ot herbicide
or - hght cultivanon i the tdlow s sometines required o achieve the desired  benefit.
This system holds particular proonse tor seasons with average or below average ramtall, and
for houscholds wath imted aocess o plowang resources

Water conservation teraces myalvine Land shapime cannot be fally mplemented meoa single
MSOILUsir cquipmient genetay asvatlable 1o tarmens A consistent plowing pattern over
several seasons can achieve a high potential deep soil bendh at the base of cach otherwise
level terrace This base provides o igh potential production zone tor a wide range of
sedasonal rantall tnations After two seasons, the etfect of a0 plowing paiem s only
beginning 1o show e the terace plol Becase this sssteme does not el on additiona!
tllage wopue duting the revula plowine/plating penod (e as with double plowimn, and s
S pernanert. the water conservation benehts coukl entend 1o howseholds swithout reliable
aceess o plowing resources

Asemi permanent ridee and tirres iy somewhat costly and wll requre constderable annual
mamtenance - Howevers water conservation and harvesting fuehhe ettective with the ridges,
and the possihilives ot relably producimg maze cider this astem, on even small areas

el
N
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within the field, makes the system attractive,

The Land and Water Management Project has made a large investment in technical
monitoring of plots in this rial.  ATIP and LWMP are presently discussing how  the
precision of plot work required for this technical monitoring can be appropriately balanced
with the scale of implementation required for farming systems research or farm  level
evaluation of technologies,

6.44 WHOLE FIELD RUN-OFF CONTROL [12.5.4]

Objective: The objective was to implement and evaluate simple storm drainage followed by
contoured ridges on portions of fields above the Rainfall Run-off Management Trial,

Justification:  lor tields with large upland watersheds, water control structures that prevent
flooding would be of value. At least one 24 hour rainfall event of more than 65mm is
expected in 70 percent of all seasons tor tarms in the Mahalapye area. Flooding has been
observed us a major problem on many fickds in both drought and wet vears, and farmers
indicate that this s a serious problem

Approach:  The construction of @ massive graded bund at the upslope side of a field. By
taking sofl from the upstope sudes o diversion drainage channel is created. Construction was
1o be done with a tractor and wader provided by DAR. Below the bund, smaller contoured
ridges were o be spaced at TSm 20m intervals creating a series of level terraces. These
were to be placed on tour ficlds Two of these fields are hghter testured with 1.2 o 2.0
percent slope. and two are heavier texted, with Tess slope

Results:  Separate storm dramage systems have not ver been built on any of the proposed
field sites. This s dues s part o ditziculties inreaching agreement with host farmers on
the design of these ssstems Hose Lammiers: propose construction: of massive diversion bunds

that world channel Loge volumes of water onto neighboring Lnd - areas. ATIP, in
consultation with the Sol Conservation: Uit propose that the drdinage center around the
development of naturat, major tlow Lines that run through the tield dselt. The latter

approach would tend to pose dess hazard 1o the host tield as well as 1o the neighboring
tandscape, but would involve sacrihcing o portion of the field that could safely carry tlood
water.  This assue will be turther discussed by Shoshong tarmers during formal end of
SCASOM ASsessments,

6.5 T'ARM FOQUIPMENT (1260]

6.5.1 EVALUATION OF ROTARY INJECTION PLANTER {12.6.1]

Ohjectives: The objectives of this trial were 1o

(a). Test the operation of the amproved injection planter manufactured by RIC.

(b). Evaluste the operanon over ight and heavy texture soils, and over cloddy and fine
seed beds

(c). Measure cropping outcenies.

Justification:  The rotary injection: planter was originally identified as a technology which
could give farmers more control over tow-planting operations.  Because it i designed to e
pushed or pulled by hunans, reliance on animal draught and tractor power for timely row-
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planting is cffectively eliminated.

Last season, several design and manutacturing faults were identified with locally produced
models.  Corrections made prior 1o this season by RIC required further on-farm testing,
Other  groups interested  in testing the  planter include:  ATIP Francistown;  Palapye
Development Trust Drylanc Farm: Molapo Development Project; FSSR: FMDU and ALDEP,

The rotary injection planter was originally designed for no-ill planting, but information is
searce on how well it will do on poor seed beds, in Botswana.  Previous use, in a dry year,
has indicated that the planter performs better on sandy rather than heavier-textured soils, In
the Mahalapye area. net gains associated with using the injection planter 1o plant a hectare
of secondary crops. rather than braadeasting them, indicate that positive returns per unit of
land can be eapected. Seed savings obtained by using the planter outweigh the extra
planting labor required o pull .

Approach:  The trial tormua changed from RMEL 10 M priov oo mmplementation. It wag
originally envisioned that various soil types and conditions (e dittering soit moisture and
clod size conditionsy would he monitored on tiekds which would permit planting: comparisons
O poor vensus good seedbed conditions. It was proposed that INTSORMIL provide field
monttoring, and ATIP recrunt tarmers who could plow carly.,

Planting rains aimived late this season, thos discouraging farmers from plowing  early,
Morcover, tarmer interest in using the rotary injection planter was surprisingly low. making
the proposed il monitoring impossthle. There were oo few farmers to chose from. and
theretore o limted varety of sonl tvpes and conditions

Farmers i Makoro and Shoshong were provided with cnourh sorghum seed 1o plant yuaarter-
hectare plots, i the FMEL mode Plant stand and grain sichl micasurements were made at
cach site, and, where possible. compared with neyghboring browdeasted plots The broadeast
Ploty were near the ngedtion planted plotes and planred on Approsmat e the same day,

Results: Poor o the plantig season, nine improved rotary injection planters were delivered
to ATIP Mahalapye One planter was dater sent 1o the Molapo Development Project (MDP),
o NMaun, tor testing on Molipo soils. A second planter was sent 1o the Palapye
Development Trust (P for testing on their dryvland farm, The planter seat to PDT was
tound 1o he detective, therefore no esting v perfermed onthe divland farm. Two of the
remaAimng seven pLnters were alvo found to be defective, and could not be used for planting
sorghum.

Five fanmers cone i Makoro and four 1 Shoshony vilkagey used the rorary mjection planters
o plant sorghum. No famiers m Makwate village were inierested in using the planter. The
‘ow o number of fanmers interested iLsing the planter was sarprising. However, lack of
farmer interest points 1o several ssues which might help 1o predict widerscale farmer
deeeptance tor rejection) of the mjection planter svstem,

One reason for this low interest might b due 1o the facr tha only sorghum seed was oftered
by ATIP. rather than locally scarce, higher value seed such as gronndnut or cowpea. Last
season. groundnat and cowped seed were ottered tor use with the planter. Therefore farmers
might have agreed 1o use the plater in order to obtain the eed.

Another reason might be that plot sizes were enlargred relative 1o those used last season.
Last season’s plot sizes were held to 10 by 20 meters. This season, plot sizes were
enlarged o one-quarter hectare, Although one-quarter hectare plots are probably best suited
for the injecnion planter. farmers might still believe it s oo Tarpe an area o devate to a
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new, as yet unproven technology.

A third reason might be that the planter used last season had several manufacturing and
design faults, which contributed to poor plantings on some of the sites. It was the first time
many of the farmers had cver seen such a machine, and when it failed to operate properly
they gave up on the technology altogether.

A final reason might be that farmers were not properly trained last season in how to repair
and adjust the planter. When breakdowns occurred. or when they wished to change the seed
wheels but could not figure out how, many farmers became discouraged and returned to the
traditional broadcast system, giving up on the injection planting technology

Despite the lack of farmer interest in using the planter this season, results vised on four of
the five farmers (all from Shoshong) who used the rotary injection planter indicate that
respectable sorghum yields are obtainable, and seed savings are possible.  In most cases, the
rotary injection planter will reduee and even-out plant stands relative 1o broadeasted plats.

The mean planting date was Januan dth (standard deviation of 5 days).  On average, 20
days elapsed between plowing and planting (standard deviation of 8 days). This elapsed
time includes two plots which were replanted due o poor emergence associated with the
initial planting.  The plots were planted on sandy soil, but on various slopes within fields.
The mean seeding rate was 22 3hgvha ostandard deviation of 0.38kg/ha). This represents @
large sced savings when compared  with - Skgs/ha, tor traditional  broadeast.  The mean
planting time was 8 89 person hours per hectare (standard deviation of 2,52 person hours per
hectare).

Table 6.2 presents emergence standeount results.  The rotary-injection planted plots were
compared with neighboring broadeast fields plowed and plnted at approximately the same
time.

FARLE 62 FMERGESCE STANDCOUNT RESULIS

FOR ROTARY INJECTION PEANTED PLOTS,
MATIALAPYT AREA, TUsS R4

Treament ' |-'.nu"rgmu- Standcounts®
L . (1000 plantsha)
Newghbonng Broadvast §2.74 (30 66)
Rotary lmyeetion Planted 2879 (19.66)
. Standard deviations are hrachets besidde their o

respective mean vadues  The means are sigmificantly
ditterent at the five pereent level of sgmficance

As indicated in Table 6.2, significantly fewer plants emerged (per hectare) on rotary injection
planted plots than on neighboring broadeasted plots. Surprisingly, emergence stands were
more variable on the rotary injection planted plots than on the neighboring broadeasted plots.
The mean grain vield. based on two plots was 6kps. per hectare,

A newly desipned version of the rotary injection planter has been designed and manufactured

for testing during the next cropping year.

6.52 EVALUATION OF IMPROVED DONKEY HARNESSES [12.6.2]

Objective:  The objective was 1o evaluate the Kenya donkey harnesses under farmer-
managed conditions.

Justification;  Previous ATIP rescarch conducted «wvith the improved Kenyan donkey harness
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indicates a problem  with the hame  strap, which has now been strengthened.  Tesis
undertaken by RUC indicated increased ctficiency of donkeys using the harnesses,

Approach: Harnesses were given 10 a selected group of farmers who planned 1o plow/plam,
inter-row  cultivare, andfor transpont firewood  and witter with their donkeys. Following
harvest, these farmers were surveyed using a questionnaire developed by ATIP Francistown,

Results:  Eight farmers (in Makoro and Mikwate villages) were provided with the improved
harnesses. Six of the eight were surveyed tollowing harvest.  Their responses to the survey
have been senmt 1o Francistown for combined analysis with Francistown dati. A repor,
detailing the combined outcome of the survey, will be produced at g ater due.

For tive of the v Mahalapye farmers, it was the first full scason that they had used the
mmproved  hariess. [he renming  tanmer reported using an improved  harness during
previous seasons. Two farmers used the harnesses for plowing, planting, and carting; one
for plowing and planting, one for planting and cultivating: and wo solely for planting. Al
SIS farmers reported that the himesses did not canse anyesores on - their donkeys,

Table 0.3 summarizes mronnation: specitic o the hamesses”™ performance, based on farmer
wsessments. - Asindicated. farmers were almosg unanimons in- praising the performance of
the improved harnesses, i terms of the wooden hames, straps, and pads. No other problems
were reported concerning the performance of the harnesses,

FARLE 60 JARMIR ANSESSMENIS OF (e PERFORMANCE O 1111
IMPROVED DONKIY FIARNESS ) MAHALADPYF AREA, sy a9

Pereentage o Farmen Responding

Questions Yes No .
I woaden bames hieas? 1667 §31.31
Straps casly adjustable” 106 10 0%
ads hard enongh? AR RR] 1t 67
Hame strap strong enough? 100 00 0
Neck strap strong coough! 100 00 0 ¢x)

The v furmers undrmousiv - reported  th Padding was the harnesses”  most effective
component,  because  of  the protection it provided  (heir donkeys. Recommended
improvements 1o the hamess included:

(). Make the wooden hames of 1 harder wood (1 response)
th). Reduce the size of the wooden hames (1 response)

te). Add padding 1o the SEApPS (2 responses)

(). Make the straps more adjostable (] response )

(¢) Thicken the straps (1 1ESponse

() No improvements tecommended 11 IS ARTTNG!

At the end of this season. AT will transter its supply of improved hamesses 10 ALDEP,
ALDEP has agreed o include improved donkey hamesses in s general extension package
tor the coming season.

6.5.3 EVALUATION OF GROUNDNUT PLANTER (12.6.3]

Objective:  To assess thy performance ot a planter espectally designed for groundnut against
that of the Sebele standarnd planter,
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Justification:  Because groundnuts are a soft sced prone to cracking, the need for an
appropriate planter is evident.  Most planters currently used in Botswana, were not originally
designed for groundnut seeds. It is not certain, however, that an appropriate pianter would
be more adractive to area farmers than the traditional planter.  The economic benefit for
farmers to use such a planter is also unknown,

Approach: In an FMEI format, the use of the groundnut planter was compared to that of
the Sebele planter (ic.. a side-by-side comparison). Initially four farmers selected this trial,
but only three implemented it. - A 50 by 20m. ploy/farmn was divided into two cqual sub-
plots for cach planter.  Each farmer was given an cqual amount of seed for cach sub-
plot/planter.

Performance measurements included wmount of seed used/given area. stand counts,  grain
yield and farmer’s preference.

Results: There were no signiticant differences between yields, but plant populations for the
groundnut planter were significantly higher than those for the Sebele stundard planter.  This
was accounted for by the higher seeding rate of the groundnut planter.  Overall, however,
the farmers expressed a greater interest in the Sebele standard planter. They considered the
specialized planter an unnecessary costly addition since the Sebele standard planter could
perform the same operation.

It would, however, be inappropriate to draw any major conclusions based only on a sample
of three. Therefore, further assessment is necessary.

6.5.4 EVALUATION OF DUTCH HOK

Objective:  To compare the pe-formance of the duteh hoe and the traditional hand-hoe
across a variety of locations and  aes,

Justification:  Previous research in the Mahalapye arca has shown that traditional hand-
hoeing requires 374 person hours per hectare weeded (ATIP Research Paper No. ). 1If
household labor is used. then weeding requirements consume valuable labor time, which
could be used for other productive purposes. 1 houschold weeding labor is unavailable, then
non-houschold labor can be hired, but at a considerable cash cost to the household.  If
weeding is not performed. then the expected grain crops™ yields are adversely affected, thus
reducing net farmn income. “herefore, weeding labor using the traditional hand-hoe is a
considerable constraint for limited-resource farmers, no matter which type of labor is used
(or ultimately not used). A weeding tool which can reduce the hand-weeding requirement
will positively impact on the profitability of the traditional farm system.

Also, as more farmers switch from traditional broadeast to row-planting systems, they will
need a weeding tool which removes weeds from within rows without damaging the growing
crops.  The traditional hand-hoe cannot be used effectively to- remove within-row weeds.
Due to its design -+ a slicing blade attached o a long handle - the Duteh Hoe might be an
effective within-row weeding tool.

Approach: At the beginning of the weeding season, Dro M. Phillips, Scbele Weed Scientist,
distributed 10 Taser Dutch Hoes o Mahalapye.  The hoes were distributed 1o farmers in
each Mahalapye research village at the end of February, and demonstrations were provided
during March farmer goup meetmgs. A follow-up - survey, designed  jointly by  ATIP
Mahalapye and Francistown, was administered shortly before harvesting began.
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Results: A total of 11 farmers in the Francistown and Mahalapye areas were provided with
Dutch hoes.  Their responses to the survey were combined in order to increase the number
of observations for statistical analysis,

The hoes were used by the respondents (or their spouses), and in over 50 percent of the
cases by the respondents and other houschold or non-household members.  Of the 11
farmers, seven used the Dutch hoe on an area less than one-quarter of a hectare; one used it
over onc-quarter 1o one-half hectare; and three used it on an area greater than three-quarters
of a hectare. In terms of when the Dutch hoe was used, the farmers were almost equally
divided between middle of and late in the season.

When asked it the Dutch hoe was easier 1o use than the traditional hand-hoe, approximately
55 percent stid yes, 36 pereent said they did not know, and Y percent (one farmer) said no
All but one farmer said they would purchase a Dutch hoe if 1 were locally available.
However, when asked if they would pay between PIS(KY and P20 (X, approximately 55
perrent said yes, 27 percent said they did not know, and 18 percent said no.

Summary statistics for specific comparisons between the Duteh hoe and traditional hand-hoe
are presented in Table 6.4,

FABLE 61 SUMMARY STATISHCS FOR COMPARISON OF DUTICHT HOE AND TR ADITIONAL
HAND HOE, MAHALAPYE AND FRANCISTOWN AREAS, 198553y
Dutch Trachtionad No Don’t
Desenption Hoe Hand Hloce Mt Know
. . . ercentage of Furmer )
b Severs stem from roots more completels IS 23] 1 A
2 Removes wader vanety of weeds 53 i G g
3 Removes <ame weeds with [ews oo 36 15 } )
+ Remaoves weeds more quickly 45 it In i
5 More dursble implement IS 15 9 27
6 Can weed closer to planty 20 B || RN

Categones whose cumulatise 7[\'.1@‘:711 gi'ci\' do ot sum 1o 1007 are caused by f(;l}]klll]ﬂ error
From this study. it is hypothesized that the farmers” evaluation of the Dutch hoe iy
functionally related (contingent upon) when they used it In other words. farmers who used
it during the middle of the season might be more likely 1o positively evaluate the Dutch hoe
than those who used it late in the season,

6.6 HOUSEHOLD CIRCUMSTANCES {12.7]

6.6.1 COOPERATING FARMERS STUDY [12.7.1]

Objectives: The objectives of this diagnostic study were to:

(). Provide a whole-firm production assessment with which to compare specific trial and
intervention results.
(hy. Identify trends in the farming systems of cooperating farmers,

Justification:  Since arable agriculiural production in Botswana fluctuates greatlv from year
o year, due in large part to changes in the climatic environment and government policies,
several seasons™ information are required to adequately describe crop production activities of
cooperating farmers. Livestock  enterprises also fluctuate with  climatic  conditions  and
wovernment policies, although to a lesser extent. A continual monitoring piogram provides
imformation on - respenses to - the fluctuations, and allows for the identification of trends
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among cooperating farmers, such as shifts from one traction source to another.  This
information assists in the identitication of economically feasible technologies, which can lead
to increased incomes without substantially increasing business risk.

Approach: A post-harvest, single-visit survey was administered 10 cooperating farmers in
each research village.  Cooperating farmers included those who implemented trials and/or
responded to any surveys conducted during the season,

Results:  Approximately 70 farmers were  interviewed following harvest.  They were
questioned about:  crops planted, lands plowed and planted, weeding, harvesting, new crop
variety assessments, new cropping practices, and major problems identified during the current
cropping scason.  Detailed results are presented elsewhere (PR MS89-2), The cropping year
was, in general, poor. In spite of this. there was quite a variation in the results achicved by
different houscholds, reflecting to a great extent differences in the resources they had at their
disposal.  This was particularly evident with respect 10 traction.  Some of the most
interesting findings were the relatively good results achieved by houscholds owning their
own animal draft, but also hiring tractors (partially dependent draft houscholds). Intuitively,
a two-pronged subsidization approach -- combined with availability of tractors to hire -- may
be the best solution 1o attaining the dual national goals of cquitabitity and food security,

It is expected that the same survey will be administered next season. and all seasons
thereafter, thus enabling the identification of trends in the faming systems of cooperating

tarmers,

6.7 ENVIRONMENTAL MONITORING [12.K]

6.7.1  RAINFALL AND TEMPERATURE MONITORING {12.8.1]

Objective:  The objective of this RMRIT study was to micasure rainfall and temperature for
all research sites.

Justification:  Large temporal and spatial vanation in rainfall and temperature accounts for a
large part of the variation in agriculural production.  From a research perspective, not only
should the effect of these climatic factors be measured, but difterem technologies must be
eviluated on the basis of how well they do under ditferent climatic conditions,

Approach: - Rainfall and temperature have been monitored as in previous scasons. A few
adjustments have been made this season, however, in the distribution of rain frauges in two
of the ATIP village areas. Seven gauges have been added in Makoro providing a total of
B gagges, thus adjusting the gauge density so that it is comparable 1o that of the other
villages. In Shoshong, thiee remote gauges have been abandoned because of the small
amount of research presently carried owt in those areis, A single gauge has been added in
another arci of the Shoshong lands.  No o changes were necessary in the  rain gauge
distribution of Makwarte.

6.7.2  RAINFALL RUN-OFF MEASUREME

T STUDY {128.2]

Objective:  This as an RMRE deseriptive/dingnostic study to define relationships hetween
rainfall, soil types Sopes and e and ran-olt

Justification:  Data on expected run-off in the traditional lands area are not available for
Botswana.  Such daty are useful dn designing o evaluating the potential of  run-off
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nanagement structures or systems for agricultural purposes.

Approach: Three bunded plots of 50m by 100m were built last season in one field of the
Shoshong area.  Land use patterns in the plots are (a) uncleared bush, (b) ¢leared fallow and
(c) cultivated.  Run-off and sojl moisture were monitored with automatic flow recorders and
neutron probe readings.  Stream flow. for important flows in the lands area, were also
calculated using the Manning Equation,

Results:  Three run-off plots cach  measuring  40m by 100m have been monitored in
Shoshong.  These three plots are pan of 4 much larger 27 plot study conducted by the Land
and - Water Management Project Hydrologist, Interesting data were collected following
rainfall events in January and carly February, A maximum of 20 pereent run-oft occurred
from land planted with sorghum  following o heavy storm with 60mm rain falling in less
than one hour. Land that was lefy in grass or shrub bush generated msignificant amounts of
run-off during the same storm.  Storms of lesser intensity produced little run-off on any of
the plots,

6.8 METHODOLOGY [12.9]

6.8.1 STANDARDIZATION OF MEASUREMENT UNITS [12.9.1]

Objective:  The objective of this study was 1o standardize weights and fabor times for more
accurate local costing, especially of locally scarce, high-value crops sold in small quantities,

Justification:  Precise cconomic valuation o crops and lubor times are contingent on local
prices, especially when Tocal prices tor high value crops «hiffer from official BAMB prices.
High-value  crop  seed  and griin is o often traded in smali quantitics.  making weight
conversions to- common units Jifficult. IF units are standardized, then more aceurate
conversions are possible: conversions which reflect actual, local conditions,

Approach: Two approaches were taken in order to obtain all of the information pertinent to
standardization  of  measurement units. To obin labor  coetficient and unit weight
information, survey  forms  were designed by the ATIP COP, and distributed to  the
Mahalapye and Francistown teams. Labor coefficient information included: destumping,
fencing, plowing,  broadeast and row-planting,  fenilizer application, weeding, harvesting,
threshing, and transporting of harvest,  Unit weight information pertained 1o all seed types
sold locally. and traditional units of measure, such as coffee mugs and donkey cart loads.
Labor coefficien and unit weight information was to he obtained from related secondary
sources, and any formatized field studies initiated by ATIP Mahalapye and Francistown.

Local prices were obtained using - form developed by ATIP Francistown.  Individual
farmers and local raders were interviewed, at rdom, in cack research village,

Results:  The Tabor coetiicient and unit weight study  desipned by the ATIP COP way
completed  in Mahalupye  shonly following  harvest, Several seeondary  sources  were
researched, primarily reports from previous on-farm research projects in Botswana.  Where
unit weight information was Lieking, weight measurenients were performed in the research
villages,  After the study is completed Francistown and Schele, the results will he
published in i separate progress report,

Focal prices were alo obtained from the ATIP villages shonly following harvest. A 1ol
of 26 and 13 individuals and local traders. iespectively, were interviewed in Shoshong,

Makoro. and Makw.aie villages. Table 6.5 summarizes the tocal price results which must be
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considered very tentative in nature since there are also no established prices.

As Table 6.5 indicates, deviations associated with cowpea and groundnut seed/grain prices
are markedly higher than deviations for other sced/grain types.  This is probably due to the
fact that groundnuts and cowpeas are scarcer, and farmers who sell seeds and grains are less
certain of how to price them.

Compared with local prices for the Mahalapye arca presented in Annual Report Number 6
(May - July, 1988), sced/grain prices are lower this season than fast, except for sorghum and
groundnut, which are approximately the same as last harvest scason. Given anticipated
inflationary pressure in the general economy of Botswana, such an outcome is theoretically
unexpected.  However, Mahalapye village traders were included in the Annual Report
Number 6 price survey, thus higher prices found in a larger village were factored into the
overall mean price values. This season’s survey was confined to ATIP villages in an effon
1o isolate current, post-harvest prices existing solely in rural arcas,

It is expected that as the focal price survey is conducted cach season before planting and
shontly following harvest, scasonal price trends will be identitied. thus allowing comparisons
with theoretical expectations.

TABLE 6.5 AGRICULTURAL PRICES, MAHALAPYL AREA,
APRIL, 1989

Commodity U Price/Unmt*
Seed Sorghum Kg 012 (0.0%
Maise Ky 033 (@1
Mallet Ky 058 (0§2)
Cowpea Ky 108 (0.60)
Groundnat Kg 1,30 4078
Gruin.  Sorghum Kg (139 w8y
Maize Ky 0.3 (0.08)
Miilet Kg 0.56 (0.1
Cowpea Kg 133 (0.7
Groundnut Ky 122 (6N
Other: Wateninelons Fach 0.66  (036)
Pumpkins ach 211 (0K3)
Morogo Cup 042 (020
Sweetl reed Fach 017 (008)
Animals and Products:
Goals Each 5481 (1929)
Maditla Cup 0.20  (0.09)
__Cantle . Fach 35727 .(126.80)

Local pnees represent the mean values across villages. Standand
deviations are i brachets beside the mean values  In most cases,
fammers and traders reported Jowesk, most common, and highest poices
These prices were fumped topether o find overall muans and standard
deviations. The Tollowing conversons were used, unless otherwise
indicated by the enumerator: 1 photsane (buchet) = 12.0kgs,

1 cup/eotfee mug 0 Yy

6.8.2 RESEARCH GROUP METHODOLOGY [12.9.2]

Objective: The «pjective is to iterate on previous group methodology and set a framework
for the Munalapye team’s future use of farmer groups.

Justification:  As past ATID work and studies have shown, use of groups is an effective
strategy for trials management and  dissemination. The group strategy facilitates message
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delivery, and allows for immediate farmer interaction on points of mutual interest.  Group
formats also utilize research resources more efficiently,

Stages throughout the season may be reached when farmer groups no longer contribute to
the efficient use of research resources, and continued meetings for the sake of group
cohesion inhibit trials progress.  Therefore. it is important to identify how groups can be
structured so that this point of diminishing returns is never reached.

Approach:  As soon as the trials program was decided upon, field enumerators were 10
attend a comprehensive trials training session(s). During November and December, general
farmer group meetings were o be held in each village for FMFI and RMFI trials
management purposes.  Each field enumerator will then be responsible for visiting farmers
individually during the implementation process to ensure that mistakes are minimized,

Beginning with the month of January., group meetings were to be held in cach village, but
these would resemble mini-farmer field days. more than structured meetings. Al ATIP staff
were 1o be encouraged 1o atend the meetings cum field days, as general farmer problems
and successes. both specific and non-specific to trials work. were 1o be discussed and
observed.  This meeting format was to be continued throughout the scason.  Sebele
researchers and area extension agents were to be encouraged to attend selected mectings.

A separate farmer group, consisting of Shoshong farmers who participated in RRM work
(section 6.4.3), and interested neighbors of these farmers. were to meet following harvest in
order to assess this season’s RRM results, and the potential for water harvesting in the
Shoshong arca.  The Rural Sociology Unit of MOA was to monitor the group meeting, and
design a follow-up questionnaire seeking to understand the overriding issues of RRM work
in the Shoshong arca.

Results: In keeping with the need to rationalize the Mahalapye team’s use of farmer
groups, the farmer group strategy was slightly modified 1o make more efficient use of the
Mahalapye team's resources.

During October, the field staff atended 2 comprehensive trials” training session.  New
standardized data forms were reviewed and all trials chosen for this scason were discussed.

During November, general farmer group meetings were held in cach village for the purpose
of FMFEL and RMFEL trials management,  Eacl field enumerator then  visited  farmers
individually during the implementation process. Follow-up farmer group meetings were held
in each village during March in order to discuss the progress of trials work, and to plan for
farmer field days scheduled for Aprit and May.  Field days were held in cach rescarch
village, concentrating on the themes of maintaining soil fertility and row-planting,

ATIP staft visited farmers individaally throughowt the season to personally assess the trod
results, and for trial management purposes in cases where RMFI trials necessitated researcaer
involvement.  Group outings (e.g., mini-farmer field days) were not possible, due primarily
to the demands of cach individual's work load. Finding time to visit farmers together
proved to be too difticult for research staff,

End-of-scason IFMI1 farmer group meetings were held ineach village following harvest.
Village field staff set the agenda and led these meetings.  RRM farmers in Shoshong met
with ATIP staff” and representatives from the Rural Sociology Unit, before harvest, in order
to assess this scason’s RRM results.  Several issues pertaining to design modifications and
the potential of water harvesting in Shoshong were discussed.  The Rural Sociology Unit
followed up the group meeting with a survey, which was administered during June and July.

File: R10477CH - 05 - Date: December 13, 1989



6.9 OTHER PROFESSIONAL ACTIVITIES [12.10]

6.9.1 LINKAGES WITH FARMERS [12.10.1]

Linkages with farmers bave been accomplished in the following ways:

(a).

(b).

(c).

Farmer group mectings have continued for the purpose of FMFI trials management
and technology assessment.

Farmer participation in technology screening and design has been increased through
the use of farmer assessment groups in RMRI land and water management work.
The Rural Sociology Unit of MOA has panicipated in interviewing farmers and
designing a follow-up questionnaire.

Farmer participation in RMFI testing of farm equipment has been increased due to an
increase in the varicty of equipment being tested.  Post-scason  questionnaires
concerning the donkey harnesses and dutch hoes should allow farmers 10 more
actively participate in equipment assessment.

An annual research report on ATIP activities is given at kgotla meetings in cach
ATIP village.

The format for farmer field days has been modified to enhance the focus of the
messages given during the days.  Also the focus on farmer related issues has been
increased by limiting participation of extension and research staft.

6.9.2 LINKAGES WITH ON-STATION RESEARCH {12.10.2]

Linkages with on-station research has been maintained and improved by:

(a).

(b).

(c).

(d).

(c).

Providing on-farm rescarch support/feedback to commodity programs such as cowpea,
groundnut, sorghum, and FMDU rescarch,

Providing on-farm research input into Sebele rescarch working groups  based on
themes.

Providing on-farm rescarch management for three locations of the National Tillage
Trial.
Providing on-farm research management for four locations of the Land and Water

Management Unit's Rainfall Run-off Management Study,

Providing on-furm research sites and historical yield data for further technology
research.

0.9.3 LINKAGES WITIL EXTENSION [12.10.3]

In an effort to formalize linkages between research and extension at the regional level the
following, joint activities have been, or will be initiated by ATIP:
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(a).

(b).

(c).

(d).

Row-Planting Field Course Fhmpact Assessment Study.  Thiny-three farmers who
participated in last season’s row-planting field courses in Machaneng and Palapye
Districts have been interviewed jointly by ATIP staff and the respective ADs. The
survey assessed the impact that the field courses had on individual farmer operations,
and perhaps more imponantly, brought researchers, extension agents, and farmers in
contact with one another. A repont on the survey is forthcoming.

Machaneng Agricultural District.  Based on last scason’s successful row-planting
field course, the DAO Machaneng has decided to hold two field courses in his
district at the conclusion of this season.  ATIP will collaborate with the DAQO, RTC,
and ALDEP, but will not play the lead role in organizing the field courses. A row-
planting contest during this season’s agricultural fair was also jointly sponsored by
the DAO Machaneng, RTC, ATIP, and ALDEP.

Machaneng West Agricultural Districts.  ATIP plans to collaborate with the DAD
Machaneng, Mahalapye RTC, and ALDEP in organizing two row-planting  field
courses. A row-planting contest during the season’s Mahalapye agricultural fair was
jointly sponsored by DAOs Mahalapye, Mahalapye RTC, ATIP, and ALDEP.  This
competition was repeated at Serowe and Machaneng.

Palapye Development Trust/Palapyve Agricultural District.  Following  the  row-
planting ficld course held in Palapye, it was decided nee o administer the impact
assessment survey to the five “pioneer” farmers from the PDT Tswapong  Hills
extension areit. The pioneer farmers were not devoting time to their own operations
this season,  Instead, PDT wis paying them a salary to remain at PDT and study
sustainable agricultural techniques.

A meeting will soon be arranged between PDT and ATIP staff in order to assess the
progress of farmer group formation in the Tswapong Hills arca. organized and led by
the PDT AD staft.

6.9.4 LINKAGES WITH POLICY/PLANNING [12.10.4]

Documentation of Mahalupye data sets s currentiy being undertaken at Scbele.

6.9.5 VISITS OUTSIDE THIE COUNTRY

The following conferences and workshops held outside the country, were attended:

(a).

(h).

Mr. E. Modiakgotly attended 2 SIDA sponsored FSW/Workshop in Tanzania during
February.

Mr. E. Makhwaje attended CIMMYTALCA sponsored Experimental Data Analysis
Workshops in Fthiopia and Kenya, during February - July, 1989 (see Section 4.2),
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CHAPTER 7: ATIP FRANCISTOWN ACTIVITIES, SEPT. 1988 - AUG. 1989

USAID: G. Heinrich (Agronomist)
T. Thedford (Animal Scientist)
F. Worman (Agricultural Economist)
GOB: S. Masikara (Agronomist, DAR)
C. Tibone (Agricultural Economist, DPS)

K. Kelemogile  (Animal Scientist, DAR)

7.1 CROPPING SYSTEMS [13.2]

7.L1 SORGHUM/COWPEA INTERCROPPING STUDY [13.2.1]

Objectives: The objectives of this RMRI testing stage trial were:

(®).  To examine whether a sorghum-cowpea intercropping system can reduce the risk of
crop failure relative to sole crop sorghum production.

(b). To examine whether an intercrop system s actually more productive than a sole crop
system under farmers” ficld conditions.

Justification:  Intercropping has been shown to reduce the risk of crop failures in some
countrics.  The rate of crop failures, under the drought conditions now  prevailing in
Botswana has been very high in recent years (.., up to 80 pereent failure of plots planted
in 1983-8.4). Any technology which reduces the rate of crop failures should be of benefit to
farmers.  Funher, published reports from other countries indicate that, in some cases, a
cowpei/sorghum association can actually increase sorghum yields over that of sole sorghum.

In their final report. the DLERS team concluded that adding a cowpea component to a sole
sorghum  system actually increased the probability of failure of the sorghum crop in dry
years.  However, this effect was most severe in sorghum stands of 40,000 plants per hectare
and above.  The eticet was less severe with lewer sorghum densities.  In the experiment
described below, plant populations were held at 20,000 and 10,000 plants per heciare for
sorghum and cowpeas, respectively.  Further, the between-row spacing was increased from
the usual 75¢m 1o 100cm, reducing the between row and between species competition: still
further.

It was hoped, the added legume crop in this cropping system would:

(a). Provide farmers with increased food (and possibly income) through the use of
cowpea leaves during the growing season.

(b). Provide a buffer crop in case of failure of the sorghum or destruction of the sorghum
by birds.

(c). Add 1o the dong-term productivity of the soil by increasing nitrogen content to some
extent.

Approach:  The intercropping system tested  consisted  of two rows of sorghum (v.
Segaolane) followed by one row of cowpeas (v. ER7). Rows were on one meter spacing,
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and were planted with the rotary injection hand row-planter. Al plants within rows were on
333 em spacing, Comparisons  were  made against sole stands of  both sorghum and
cowpeas, planted in the same row armingements, and against a traditional broadeast mix of
the same plant populations.

The trials were conducted with o farmers per village, with two replications per field,
giving a wtal of 12 replications overall. Plog size was 15 meters by 200 meters, Trials were
planted in randomized complete block designs, with four treatments and two replications per
field.

The economic focus for these trinls was 1o collect sutficient labor use, input cost, and yield
information from the individual trials to allow the formulation of budgets for cach proposed
meervention.  The budgets were used in comparing potential interventions with traditional
technologics, in onder 10 determine which interventions may be cconomically feasible,

Results: This mial was conducted for three years from the 1986/87 1o the TOS8/RY seasons,
In gerral, the yvields were Tow due 1o low rainfull with pour distribution, During the first
season - TOS6/ST - the trial was budls hit by drought with little harvest from cowpen, and
very little or zero harvest trom sorghum.  The Tast seasons -- TOST/88 and 1988/89 - had
better ruins and vields were better than the first season. However, the vields were still low
due 1o poor ramfall distribution. For the TORT/SS and T9SK/SY seasons only, the average
steld for sorghum was 244 hasdie and for cowpeas was 81 hevhao There were no significant
difterences between treatments, manly due 1o drought, but the differences between locations
were highhy sigmificant, primanly due 1o the intluence of ramtall distribution.

Canclusions:  There was no vield marease on the INCTCTOPPING Sl over sole cropping.
However, it was obsenved that over rodis some crops did beter than others due o weather
erenvitonmental changes For evample, i 1986-87 cosnpeas did better than sorghum dae 1o
the timing of drought conditions, and e TOSSSY sorhom did better hecanae aphid and rar
damage on conwpeas reduced ekl Te nmght thererfore be advisable 1o intercrop 1o gvoid the
risk of ol crop talure, especialy under bimied: resource farmer canditions. The purpose
ab the mtercrop sstem was (o miprose the traditional broadeast mis cropping, but it can
onhv o work for farmers who Practive row planting - The combination of mam and minor crops
should be caretutly selected 1o avond plant nutrient competition and farm lahor constraints,

7.2 CROP MIX STUDY [152 2]

Objective: The purpose of this FME testing stage study wis o determine the degree of
crop vield stabilizanon that can be achieved by planting a mix of ditferemt crops -- and/or
varieties with differem pranty dengths - at different times of the year,

Justification:  Ac present, farmers tend 1o plant one or two sorghum genoty pes throughout
the planting season this may be due o Tack of seeds of different varieties or lack of
strategy. The same s trie of millet. Yer the length of the growing season and the
distribution of ruintall i g prven sear are hoth highly variable. By planting & planned mix
of ditferent crops and crop varicties throughout the season - mostly Tong season crops at the
beginning, mostly short season crops near the end, 1t is possible thar farmers coukd improve
the reliability of their rain production.

Farmers already do this 10 some extent, but it would be usetul o develop guidelines for
farmers. extension agents, anid policy planners who make seed available for farmers.
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Approach: As in the past, these trials were handled through the farmer groups, in an FMFI
mode (see Section 7.9.1).  Much data are required to examine stability effects, so it was
expected that this activity would continue for several years -- particularly given the low
number of volunteer participants.  Farmers were encouraged to plant mixes of 75 percent
long season cereal and legume crops -- 25 percent short season ones -~ i any plantings
prior to January 15, and to plant a mix of 75 percent short scason crops/varicties and 25
percent long scason ones after that date. Records were kept on planting dates, crop varieties
and plot grain vields.

Results:  This was not a popular option for testing.  Only one farmer planted a trial. - This
trial was planted January 18th and compared sorghum varicues Segaolane and 65D, and
cowpea variety TVX.  The top vielder was 65D with 390 kgMma,  The TVX ftailed to
produce any grain duc to insect pests.

The results of this years trial will be added to those from previous years for analysis. Itis
not cle. r why farmers are not particularly interested in testing this concept.

7.1.3 ESTABLISHMENT OF PERENNIAL FORAGE SPECIES [12.2.3]

Objectives: The objectives of this RMRI testing work were to:

(a). [dentify problems associsted with the establishment of agro-forestry/perennial forage
species.

(b). Evaluate cultivars of leacaena and pigeon peas for local adaptation.

Justification: Hedge rows have been shown to prevent wind and  water  crosion.

Leguminous plants such as leucaena and pigeen peas also fix appreciable  amounts  of
nitrogen in the soil.  Inaddition, such agro-forestry/perennial - forage species can supply
valuable feed for livestock as well as tirewood and building materials,

Approach:  Leucaena, pigeon pea and other plants suitable for hedge rows were planted in
pots for later transplanting 1o test sites i ATIP compounds, and on farmers” fields/or at their
compounds.  Plants were distributed o farmers through the farmer testing groups and on
request.

Results:  Fable 7.1 provides a summary of the plants grown in the nureery and their
disposition.
TARLLE 71 PERENNIAL PEANTS STARTED IN MATOBO NURSERY
Vaety . ... .o NePlnted 0 Dispostion. S
apaw 160 90 piven to farmers
Luceana 1000 KO0 given to farmers & 3 schoals
Pepper tree 150 10 given to farmers
Hage 200 None distrnbuted
Hot pepper 450 200 given to fanners
Moroga 0 Al given to farmers
Mophane 25 Taken by individuals from
southern Botswana
Mosetha 2S No farmer interest, throan wwvay
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7.2 TILLAGE AND PLANTING PRACTICES [13.3)

7.2t DOUBLE PLOWING SYSTEMS TRIALS i113.3.1)

Objectives: The objectives of this RMFI testing stage work were:

(). To test three different double plowing (DP) systems on a large scale, and 1o assess
their feasibility and profitability in practice.

(b). To collect tabor and input data on operational scale plots, to clarify the relationship
between small plot labor data, and actual requirements from large scale plots.

Justification:  Plot level studies in Tutume Agricultural District indicated that DP could
profitably boost per hectare grain vieads as long as the opportunity cost of the first plowing
wis minimized (ATIP PR OFS7-5). Also. economic analysis indicated that it would be
beneficial to switch from 2 hectares single plowed (SP2) to 1 hectare DP on farm units with
a weeding fabor constraint, and/or with limited plowing opportunities.

Theoretically, several practical systems were envisioned which could minimize the cost of
the first plowing, and allow farmers with different resource constraints 1o implement DP,
However, these have never been tested on a large scale to verity the theory,  In order to
round out the work 1o date on DP. it was proposed that these systems be subject 10 a full
scale test,

Approach:  The three systems tested applied 1o farmers in difterent traction categories,
These categories and the appropriate systems are deseribed helow,

(a). For Farmers Who Own Their Own Draft Power (Largely Cattle). With 1he first
rains when the animals were ready to plough, the farmer ploughy planted an area of
50 meters by 25 micters. This required about one day. When the soil dried slightly
below a reavonable moisture level for planting, an arca of 30 meters by 25 meters
was plowed in preparation for DP with the nest rain,

When the next rain oceurred, the prepared plot was planted, together with an adjacent
5 meters by 50 meters strip, o act as a traditional cheek.  As the soil moisture
dropped below the optimum for planting, another 50 meters by 25 meters Strip was
prepared. This system continued on subsequent rains into January, with the farmer
planting on good moisture and preparing more land as the soil dried.  Each DP plot
had an adjacent check plot § meters wide,

It was hoped that this trial would help determine the feasibility of using drying soil
moisture periods for land preparation, and provide some estimate of the potential
benefits on a whole farm level,

(b). For Farmers Who Share Animal Draft.  This assumed a government subsidy on
tractor tillage, and that tractors were available.  1n this case, a tractor was hired 1o
plough the fand, cither before the rains or during the carly rains, before animas were
in condition for plowing. The tractor plowed a quarter hectare strip, 25 meters by
10O meters. With the first planting rain that animals were available, the farmer
planted half of this arca (50m by 25m), plus an adjacent unplowed arca of SO meters
by 25 meters. Al of this land -- 0.25 hectare total -- wis either row-planted or
broadeast planted in the traditional manner at the farmer’s discretion.  With the
second rain, the process was repeated using the second half of the prepared land.
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(c).

As long as there is a subsidy on tractor plowing, this system allows farmers, with
limited access to cattle draft, 1o double plow without increasing their direct costs.
The double plowing should allow them 1o increase their production and profit from a
limited plowed area.

For Farmers Without Access to Animal Drgft. This trial also assumed a government
subsidy on tractor plowing. Before the rains, or with the first rains, a tractor was
hired to plough an area of 50 meters by 200 meters.  With the next rain, half of the
area was re-plowed by tractor (50m by 100m), along with an adjacent unplowed area
of equal size. Both arcas -- adjacent prepared and unprepared plots -- were planted
on the same day with the same planting method.  This procedure was repeated on
the second half of the plowed area. plus on an equal adjacent area, with the next
rain.  As well as allowing assessment of the double plowing system on a large scale,
this system shed some light on the relative merit of DP using tractors.

Each of these three systems was implemented by two tarmers in different villages.  All labor
and input data were collected to allow budgets to be constructed, and to provide comparative
data on labor requirements for large and small plots,

Results:

(a).

File: R104/7C7 -

For Farmers Who Own Their Own Draft Power: The two farmers involved in this
study had problems, this year, that affected their draft management systems. At
location 1, a lack of labor 1o help in the field resulted in a late start in bringing the
animals 1o the village.  Then, in order 1o get tabor, the farmer entered into a draft-
sharing arrangement  -- draft power in return tfor labor.  This meant that she could
only use her animals 1o plow her own land during alternate planting opportunities.

At location 2. the couple delayved in getting started. Then the husband died in a
raffic accident carly in the new year. This tragic accident nawrally caused a hiatus
in planting activities in late January.

Thus neither of the fanners was completely able to use their draft animals as they
might have chosen for the whole of the season. and so did not really fit into the
category of farmers to whom this system should apply.  However, as they had been
involved in the study the previous year, and the problems they encountered were not
entirely predictable, no switch was made to other locations.

Adding o the difficulties of the season, there were no planting opportunities  in
November (e, no rainfall events of 10 mm or above) at these two locations,
Preliminary plowing and plow/planting were initiated in December for both locations,
but the first planting of the DP plots did not occur until ecarly January,  This was
unfortunate, as it restricted the number of plots that could be subsequently planted.
In the later part of January and the carly part of February, rains were very poor.
March and the first three weeks of April were also very dry.  This drought period
delayed matarity in millet and  sorghum, at both locations, particularly in crops
planted in February.  April was also unscasonably cool, which delayed maturity even
further.  As a result of these environmental factors, crops planted in February
generally gave very low yields.
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Nonetheless, the trials did help to address the two primany abjectives. ie.  the
feasibility and profitability of the system.

Information on daily ramfall, and the dates of all field operations wiil be given in g
forthcoming  progress feport.  Plant densities for the DP and TC plots averaged
18,201 and X344 plants/ha, respectively, while gram vields were 283 kg/ha for the
DP plots and 129 kg/ha tor the TC plots.

Regarding the feasibility of using good soil moisture for planting and using the
drying soil mowsture period for preparing more kand, it was found that-

(1 Plowing with anima! drafi power was feasible for at least 5 dass tollowing o
ramtall of 13 10 2umm. with an OPPOTIUNILY Cost near zero for plowing on the
lst two of those davs,

(1) Following heavier rams (38-S0mmm, Plow s vosanie it asg S s

Thus the data support b hypothesis that following rans of [ Smm or nsre. 1 should
be possible for farmers, who control their awn il draft power, 1o use ihe firss
few days tor plow/plamting and still have tume o prepace the laad for DP on diving

~oil moisture

Profitabili: On a per hectare basis, the double plowing sestem produced a shightly

higher (PR net retarn. The net return 1o labor for 1 w0y five thebe per hour
greater than for the DP svstem Partial budger analysis iede Ces i there s o shight
advantage (P13 68 n shifing tron the tradisss o s o Sy aer
Phas analysis is not made on 1 1ot five hoeotare o o b e mether oy o
farmers were able o plant the tota] Honoe o b 0 et e 1o

hectares for one tarmwer, ond the tor the crfer

For Farmers Who Share Draft Power: At both locanons, the it lnd preparation
on the DP plot was done somewhat later than optimal. - The first planings were done
i carly January, and subsequent poor rainfall mn January and carly February delayed
plantings of the second replications into the second half of February.  Late planting
coupled with an carly onset of cold  weather severely hmnred yvields in those
replications Plant densities were 12938 and 500 plantsha o the DP and TC plots.
respectively. DP plots vielded 305 Kesha while TC plios cielded 10 keha - onh
data from plots thar vielded. A tull dut setowdi bepresented in o forthconing
PIOZIess 1eport.

AL both locatons, the svaem of tractor plowimng followed by aninal plowing on P
plots appeared both practical. and in this vear. beneficial In the fing replication a
both Tocations. planting was followed by Jong droughr period During this peniod
appeared that the extra soil moisture stored i the DI plot. betore planting. made all
the difference 10 both stand establishment and eventuab grain vield. This was similar
o resalis trom the tactorftractor DP wasteme. trial. for plote planted during this

period.

Additionally, an ncident oceurred durmg the planong o one plot that hae
implications reparding the limited planting. opportunities faced by i dnaft power
users.  After the ram on the 12th Febroary, 1989 the fammer wanted (o plant the
second replication. However e wi delaved until 170 Iebruary, 1989 because she
could not find ber arimals. On the 1710 Fehinare . 1989 the DI plor sl had
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sufficient moisture for plow/planting {(there was a 7mm rain on 16th FFebruary, 1989),
but the TC plot was too hard to till.  Hence the TC plot had to be planted some
days later after the next heavy rain.  This experience highlighted a phenomenon that
has been observed previously i.e.. that preliminary preparation of the land often has
the effect of extending the time when planting can be done effectively on subsequent
rains, and can sometimes cnable farmers to plant effectively on smaller rainfall
events.  Taking advantage of this effect might be of significant benefit 1o farmers
who share animal draft power, and often gain access to the animals during non-
optimal planting times for other farmers.  One scenario might be for draft dependent
farmers to tractor-plow an area carly in the season on drying soil moisture. Then
they might be able to capitalize on the exiended planting periou effect, to employ the
animals of other farmers after the optimal single plowing period had passed on the
other farms,

Profitability:  The double plough system vielded a net return of slightly over P&0/ha
more than the trad®ional system, if only plots producing a yield were included. It
all plots were included, the DP system provided a net return of approximately P10/ha
more than the traditional system.  Net retumns o labor were only two thebe/hour
more for the DP system if al! plots were included, but were almost 40 thebeMour
more if only plots yielding @ crop, were included.

&#or Farmers Without Access to Animal Draft: At one location, the preliminary
plowing was done on the 15th December, 1988, All plowing was by tractor and
mouldboard plow.  The first double plowed plot and the traditional check plot were
planted on the Sth Junuary, 1989, Maize was planted by hand in the turrow behind
the plow. It was planted in rows, | meter between rows, and every third row was
left empty -- skip row-planting.  Seedling emergence was reasonable on the DP plot;
poor on the TC plot. The seedlings were Later thinned on the DP plor.

There were no tunther planting opportunities until late February. Planting of the
second DP and TC plots was attempted on the 24 February, 1989, However, the
soil was too wet and the tractor became mired in the mud. By the time conditions
were aceeptable for planting, it was March, and too late to plant.  Hence only one
planting date was applied at this tocanon.  The dates of all field operations, rainfall
data. ete. will be included in a forthcoming progress repon.

For the first six weeks after planting, rainfall was very poor. with only one shower
of 10 mm or above. Plants in the TC plot withered and died.  Plants in the DP plot
showed signs of stress. but largely survived.

Plant stands were 6,667 and 3.250 for the DP and TC treatments, respectively,  Grain
vields were 422 and 0 kg/ha for the DP and TC treatments, respectively.  The DP
treatment allowed the maize seedlings to survive a 6 week post-planting drought. and
produced @ vield on subsequent raintall,

At the second Tocation all plowing was by tractor, using a3 turrow disk plow  In
the first replication, sorghum sced was broadeast and plowed down.  After planting
the first replications, there were only two showers, of less than 10mm cach, during
the following 6 weeks.  Emergence and seedling establishment were good on the
double plowed plot, poor on the traditional check plot. Plant stands in the first
replication were 30000 plants per hectare for DP versus 2.250 for TC. Grain yield
wits 503 kp/ha tor DP versus 0 kg/ha for TC



Due 10 the 6 week drought in January-February, the second replication could not he
planted until 14th February. 1989, This was 2 dry-planting.  The Jage planting date
also meant that a short season sorghum was planted.  The crops planted in January
survived 10 produce some yield. The crops planted in mid-February did survive, but
were overtaken by cold weather in Apnil. The cold weather slowed down the growth
process to the extent that the crops never produced grain,

At both locations, the long drought period following carly January raing prevenied the
timely planting of the second  replications. Regarding the results of the first
replications. it was clear that the preliminary tiliage was beneficial tor both stand
establishment and the survivyl ol seedlings through the long post-planting dry period
The eftects of DP on seedling establishinent and survivid through the drought were
probably duc 10 the existence of dgreater amount of stored soif moisture o planting
m DP plots  Greater soif moisture at planting s the expected result of preliminary
plowing and improved moisture infiltration on that areq between the firag and second
plowings.

Profitability:  For all plots, the net retum per hectare for the double plowing system
was almost POha, while the net retum for the traditiona) Systenr was minus P47/ha
This was because only one of the traditional plots yielded. and that vield  was
approximately one-tenth of the vield of cither of the Dp plots which vielded.,  The
et return to labor for the Op system o was slightly positive (PO I6Mour, while 11 was
$ negative F7hour tor the raditional svstem,

722 NAUONAL THLLAGE TRIAL (1332

Introduction;  Fhese s were + collaborative effort hetween DR, vl DEEF At G0
INTSORMIL and the SACCAR Land and Warer Management Project Fhey were sinnty 1o
the collaborative  tllage 111 perormed by ATIP and DAR i juxs.87 The man
differences between the surtent s and previons ones. withmn the Irancistown regon. were
that the recent trials,

ta Included o modified deep-ripping treatmen:

(hy, Were truly nanonal in scope

(e Included Piricipation by more research and CAlension groups

(. Asoil physicist assisted quantifying the physical effects of the ditferent tllage

practices on sorl Characteristics,

The trial desipn was dgreed o by representatives of all the sroups anvolved. inameetng
Sehele on 1y Augast, 1988 Objectives, justification and approach were written by Dr. N
cersaud and are inchuded helow . The only variation that ocenrred in the Francistown region
was it at one location, o sisth reatment was included. This treatment was “skip row-
planting™. Skip row-phintng iy planting two rows of sorghum on 75em between-row
spacing, and then leaving an adjacent area of 15moemipty.

()l)i('("li\'(‘\‘.: The obcnives of this RM 1] eslng stage work were:
(1) To evaluate the performance of the deep ripping system on seed-bed and root-hey

preparation. on vields, on soil 1 oistine conservation. and use on various soils, and
for ditferent ramtall Conditions
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(b). To evaluate the effects of several possible improved tillage options on sorghum
yiclds, seedbed and root-bed conditions during the growing season, and usc on
various soils, and for different rainfall conditions.

Justification:  Primary and secondary tillage arc essential operations 10 ensure proper
physical seedbed and root-bed conditions for sorghum establishment and growth, and for
weed control on soils of Eastern Botswana. Previous studies on sorghum yield response to
tillage -- mainly on-station by the DLFRS and on-farm by ATIP -- have shown:

(a). All else remaining equal, the deersr the tillage, the higher the yield.

(b). Response to tillage is governed by the scasonal rainfall pattemn.

(o). Response to tillage is influenced by any soil management factor such as weed contro!
operations that directly affect soil profile moisture content.

(). That over several years, the deep-ripping tillage system may have potential to
increase vields.

(e). That two primary pic-sing operations, the first early in summer and the second at a
later date, depending on the rainfall, may provide cconomic yield benefits over the
conventional single plow/plant operation.

More tillage studies were needed to develop a fundamental understanding of the sorghum
crop responses to tillage.  Snceifically the following needed to be evaluated:

(a). The direct influence o, various tillage practices on soil physical properties over time.

(b). Sorghum vield response to these tillage practices for various soil types and scasonal
rainfall patterns.

Approach:

Treawments:  Proposed treatments were as follows:

(a). Conventional tillage: single plow/row-planting operation.

(b). Suuble plowing: a first plowing done as early as possible, followed by a plow/row-
planting operation simuitancously with treatment (a).

(). Deep-ripping: deep-ripping when soil was dry followed by a discing/row-planting
operation simultancously with treatments (a) and (b).

(d). Conventional tillage with wide row spacing: same as in treatment (), but with rows
spaced as for the deep-ripping treatment.

(). Plowing and cultivation: as in treatment (b). but with the second tillage replaced with

a cultivation/row-planting operation.
Design and field layout:  Experimental plots were laid out in randomized, complete blocks
with at least two blocks at cach location.  Experimentai plots were at least 40 reeters long
by 15 meters wide, with a 3 meter allowance at each end to allow for tuming.
Locations:  Locations were as tollows:
(a). Sebele: one site

(b). Mahalapye: three sites.
(©). Francistown. two sites at Mathangwane.
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Measurements:

(a).  Site charactenzation:  focation and landscape characteristies of each site using 9x4
panchromatic 1:5000 acrial photographs.  Profile description of cach site using the
guidelines  for  soil profile  description  developed  for  Botswana by the
FAO/UNDP/GOB Soil Mapping and Advisory Services Project. In situ bulk density
measurements, sampling and chemical analyses on samples from all horizons to
[25cm.  Infiltration rate versus time curves and surface bulk density samples for 0-5,
0-10, and 0-15¢m depth intervals for each clementary plot for all sites.

(by. Physical measurements: profile soil moisture. bulk density at 0-5, 0-10, and 0-15¢m
depths, and infiltration rate versus time curves, and where possible penctrometer
measurements on cach elementary plot at regular intervals from the heginning to the
end of the season.

(c) Meteorological measurements non-recordmg rain giuges insatled at cach sige

() Crop measurements:  observations on plant stands, weed counts, rooting pattem. and
crop yields made at appropriate timesg during the growth of the crop

{c). All Tabor and input data was collected so that cconomic comparisons could be made
between the different technologies.

Results:  This 1rial was performed at one  location in Mathangwane  village, Tutume
Agriculral District A second trial was planted twice. The first tme it was destroved by
rats.  The second time it was destroyed by drougin immediately following planting.  After
that it was abandoned, due 1o the lateness of the season. “The dailv rainfall amounts for the
surviving location and the dates of all field operations, by treatment. will be given in o
forthcoming  progrese report During implementation of the treatments there were some
deviations from the original plan. These are described below,

Preliminary  Tillage. The first tillage operanon was deepripping. There were some
togistical problems involved with 1, First was the problem of finding a tractor with
sufficient horse power 10 perform the operation and sufficient height 10 lift the ripper.
Normally tractors are hired in the village.  However, the largest tractors for hire in the
Mathangwane village were 185°s, and these did nor have sutficient height or power. Finally,
a large tractor was sceured from the local CTO in Francistown,  Even this tractor (ca. 250)
had to make twa passes over cach rip-line in order to achieve a ripping depth greater than
40cm. The point here is that it ripping is 10 e recommended for this area. there must be
some mechanism to account for the small size of tractors in the village. At the time o
planting. these piots were 1o be machine weeded mosuch o way that the rip lines wonld
reman visible  However., the proper equipment was not available at planting.  As there was
considerable weed growth on the plot, the decision was made 1o plow the plot instead. The
ends ot the rip lines were marked before plowing <o that plaming could be done on the rip
fings after plowing.  Hence the “deep-ripped” plots were tisst ripped and molded. then later
plowed on the date of planting

Another problem occurred with the plow-taltivate operation. Because equipment had to be
horrowed or hired. there was no cultivater available at planting time. In order to destroy
weeds and leave these plots bare. these treatments were simpiy replowed and row-planted.,
exactly like the double-plowing treatment plois. Thus the “plow-cultivate” treatment cannot
he considered as different from the doghle plowing: reatment,
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Plant Density and Grain Yield Results: Plant stand densities and grain yields for each plot
are presented in Table 7.2, Analysis of variance was performed. These analysis showed no
significant differences between treatments or replications for either plant stand densities or
grain yield. The lack of significant differences was possibly due to the high variability
within treatments, and the low number of replications.

TABLE 7.2: PLANT POPULATION, YIELD, TOTAL LABOR, NET RETURN PER HECTARLE, AND
NET RETURNS TO LABOR, NATIONAL TILLAGE TRIAL, FRANCISTOWN AREA, 1988.89
Treatment® Plams  Yicld otal Net Ret Net Rey
Per ha per ha labor per Hour {.ab

e e e e o B Hows L Pule o Pula
Single Plow-rp 25605 %10 128.4 310.78 242
Double Plow-mp 24239 1033 161.3 361.26 2N
Deep Rip-rp 22564 724 1422 22467 1.58
Plow/Cultiv-rp 27219 976 151.3 335.77 222
Sp-Widc Row-rp 12945 s 940 131 28 193
Dp-Skip Row-rp . Vo9l TeR 1236 S 201
a rp cquals row-planted
b. Net retum per ha = net total value product - iyield kgha x pdSkg) - costs, where tractor tme was valued at PSO/a,

seed at P2y, and equipment at P1SOMa

Regarding the effects of plant stand densities on grain yield, it was true that the two highest
yielding plots also had the highest plant stand densities.  However. plant stand densities
alonc could not explain all of the variations among treatment mean grain yields. For
example, the deep-ripping treatment had a mean stand density of 22,565 plants per hectare,
and a mean grain yield of 7315 kg/ha.  When this was compared with the means for the
skip row treatment (16,792 plants/ha and 7521 kg/ha of grain) and the double plow
treatment (24,329 plants/ha and 1067.5 kg/ha of grain). it was clear that something other
than plant stand density was affecting treatment mean yields.  Presumably the other factors
were treatment effects and possibly soil physical factors.

Economic factors: Table 7.2 contains data on total labor time. net retums per hectare (net
total value product), and net returns 1o hour of labor.  Double plowed plots required the
most labor, while single plowed plots, on wide 1ows, required the least.  However, the net
return per hectare of land was greatest for double plowing -- 50 percent greater than for
single plowing on wide rows. The conventional single plow system produced the highest net
returns to labor, P2.&4/hour, with the deep-ripping system producing the least -- over 30
percent less than the single plowed system. Al systems produced good retums under the
prevailing conditions.

Conclusions.  This experiment was part of a set of experiments nationwide.  Specific
conclusions regarding treatment effects cannot be drawn from this one location in one year.
More so since there were no statistical differences detected hetween treatments.  Specific
conclusions should await & combined analysis of the complete data set over all ecight
locations.

However, some specific recommendations can be made regarding the conduct ot this trial in
the coming year. These are as follows:

(a). A careful analysis should be made of the soil data, by plot, in this trial to determine
whether there s a gradient across the experiment in terms of soil moisture holding
capacity, soil testure and/or soil ferility.  Variations in soil fertility could be
corrected by appbong varving imeunts of fertilizer thy plon in the coming scason.
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(b). Plant stand densities will need o be more closely controlled to avoid confounding
effects.

(c). The proper equipment for implementing treatments will need to be on-site, well
before implementation begins, in order to avoid the problems that occurred this year.

(d). Adding a third replication might be necessary to improve local precision, though this
might complicate the logistics of trial implementation considerably,

7.3 FARM EQUIPMENT (13 4]

731 EVALUATION OF IMPROVED DONKEY HARNESSES [1341)

Objectives: The objectives of this FME] testing stage work were 1o

(. Continue evaluating the durability of the locally produced Kenva donkey hamess, as
reinforced, under farm conditions.
(b). Evaluate farmer aceeptance of the Kenya donkey hamess.

Justification: A significant percentage of arable agriculture depends on donkey power for
plowing, cultivating and planting.  Litle improvement has “.cen made in the traditional
donkey harnesses which have been used for centuries, tmproved harnesses have been shown
to increase the efficiency of draft animal wtilization by as much as 30 percent. This study
continued the testing of an improved design which was initially tested in {9860-87.

Approach:  Fifty Kenya donkey hamesses were manutactured and Later moditicd comtoarceds
by the Rural Industries Innovation Center. in Kanye. Farmen who tested the equipmens jast
season continued testing the hamesses during the 1988-89 crop seison. ALDEP Franostown
has ordered 66 harnesses for sale to farmers in their participatory trials progran.

Results: At the end of the season, all hamesses were collected and farmers who had used
the hamesses were interviewed to obtain their assessment of the harnesses.  Generally,
farmers were pleased  with  their experience  with the hamesses. A few suggestions
concerning reinforcement of specific points on the harness were made and will be forwarded
to RHC. A brief final report will be prepared on the donkey harness assessment.

7.32 EVALUATION OF ROTARY INJECTION ITAND ROW-PLANTER [13.42]

Objectives:  The objective of this FMI testing stage trial was 10 test the moditied rotary
njection planter to ascertain its durability, and improved acceptability under farm conditions,

Justification: The rotary injection planter may cnable farmers with little or no control over
traction resources to obtain increased production and farm income through better control over
seed depth placement. and the timing of planting vis-a-vis rains.

Aporoach: - The irproved rotary injection planter was tested through the farmer assessment
groups. as a tool for row-planting in terms of its practicability and performance.  Modificd
units were also tested in Mahalapye and by ether farming svsten projects.

Results:  The rotary  injection planter was tested by some members of the researcher

nanaged farmer resting groups as pant of other group trials they conducted.  Farmer
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evaluations of the planter were collected as pant of the End-of-Season Survey, and will be
reported in a forthcoming progress report.  The planters had numerous problems and have
been discontinued. However, an improved version has been manufactured tor the 1989-90
cropping season and included in the ALDEP program.,

7.4 LIVESTOCK [13.5]

74.1 IMPROVED PRODUCTION OF GOAT MILK [13.5.1]

Objectives: The objectives of this RMFI design trial were to:
(a). Select one or twe outstanding female goats from cach cooperating farmer's herd.

(b). Determine  the maximum  production  possible  trom  these does by manipulating
nutrition, in the form of supplemental feeding and management, by removing kids
from these does -- transplanting to does of lesser milk production who have lost kids
or had single births, and milking twice per day.

(©). Intensify production of kids by allowing them complete milk production from all
other does on the farm,

(d). Initiate  permanent identification (via tattoo} of all goats on the farm, so selection
processes can be started.

(c). Develop a record keeping system tied to the permanent identification system.

. Establish o working relationship with DAES.

Justification:  Most sabsistence farmers keep goats, and 90 percent of those who do keep
goats, milk them. There is. however, a potential marker for fresh liquid milk, and a market
for milk products which could possibly be developed.  If aninals of a dairy type were kept
under improved management and i selection program was initiated, it should be possible to
increase family cash flow as well as provide a rapid return on investment through small
stock.

Malnutrition appears to be a cause of young goat menality  This is panially because too
much milk is taken from the doe by the tarmer for home use and to sell, and is not being
replaced with supplemental feed. Development of a fodder production and storage program
utilized to increase milk production from two or three does for home use and sale would
allow all other does to be devoted to raising kids. The Kids should be allowed to go with
the adults to graze and browse, thereby offering them better quality forage as well as
additional mitk.

Approach:  Two farmers, in cach of the three ATIP villages, were invited to participate in
this trial.  These individuals were selected because of their interest in cooperating, and
because of their exceptional managerial capabilny,  As designed. the two or three highest
milk producers were to be selected from their herds, and at kidding or soon thereafter their
kids were o be transterred 1o other does so that the complete supply of milk would be
available for human use  These animals were to have grazed during the day, but during
milking hoth in the mormng and afternoon were o have been fed o supplemental feed
alculated 1o e that ameunt required tor factanon above mamtenance.  These animals were
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to be housed separately trom other goats al night and fed tree choice, cither green chopped
or dried fodder raised on the fanm. The milk off-take was 1 be measured and recorded on
a record book provided by AT Data was also to be collected on how the product was
used, and price recerved.  Anadysis of feed versus return was o have been determined from
farm records.  This was 1o have allowed all other Kids the complete supply from their dams,
reducing malnutrition

Cooperating goat farmers were asked 1o plant 0.1 ha of triple purpose cowpea (BOOSC) and
0.4 ha of Dolichos_lab-lab. Single superphosphate was to have been applied at the rate of
200 kg/ha to one-half of the arca. An evaluation was o have been made of the cowpeas for
leaves picked for feeding o milk goats.  Data on grain yields and forage residue yields was
o have been collected  Similar information was o be obtained on the Dolichos lab fab
feaves proched for green teedmyg and estimates forage yields were also o have been obained

Results: Farmers were selected, the project was explimed and afl panicipants agreed o the
protocal. — OF the six farmers only two constructed hraals or made modification to existing
kraals. Only four planted any fodder, two of these did not build kraais. and in the end sold
their fodder o ATIP. The other two did not plant untl fate January, never weeded the crop
and after @ much reduced harvest, ted all the feed 10 all the goats in their kraal and
exhausted the teed resource in less than four weeks, thereby making the objectives of the
project impossible 1o accomplish.

742 DIAGNOSIS OF KID MORTALITY {13.5.2)

Objectives:  The objectives of this RMRI descriptive and diagnostic study were:

it Arrive at the most common causes of kid mortaity frony birth 1o weamng

(). Design nanagement strategies. including housing, to prevent this montality.,

(e Devise methods of management, including housing, to decrease morbdity

(ch. I immunization would be a deterrent, then develop recommendations for immumzing
against specific discases.

(¢h Develop working relationships and linkages with Veterinary: Services Department and
DAES.

Justification:  Death losses in hids vary in severity from year o year. and has been reported
from 9 pereent ro 62 percent by both APRU and ATIP T This loss of income potential, as
well as future breeding potential. is of areat concem 1o tarmers and gsovernment officials
ke

Approach:  Some kids that died were colle_ied and stored - a cooler or transported to
Francistown for a post mortem exam. A post mortem report form was developed. This was
completed gt time ot examination and submitted with those tssue samples that were o be
submitted to the Vetennary Diagnostic Laboratory in Gaborone for wark-up

Results:  Thiv project will be on-going into April of 1990 to ancrease the amount of data
available.  Scasonal evaluation is not impoartant in this mstance s identifving causes. with
possible corrective recommendations, is the objective. This project has been expanded to
ook at any sick o dead poat that s presenced for evaluation.  This should give 4 more
comprehensive view of disease and death as it occurs ot the village level, and affects the
tirmer
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Initial impressions of the discase status in young goats include the following:

(a).

(b).

(c).
).

Malnutrition is very common -- most likely related to heavy off-take of milk for
human consumption, and overgrazing close to vitlage communal areas.

External parasite infestations - especially sucking lice - appear to be comnion and
severe. Severe anemia associated with lice and malbutrition appears to be a common
cause of death.,

Colostrum intake and value of dipping navels is currently being evaluated.

Internal parasite infection with helmmths of the gastro-intestinal type appears to be of
limited severity,

High levels of coccidia counts are common. but evidence of chinical disease is rare,

Pinkeye and contagious Ecthyma are both very common.

Disease status in older goats was as follows:

(a).

(b).
(c).

(d).

Heartwater appears to be very common in small stock after about six months of age.
Many of these animals respond 10 treatment it treated carly.

Tick and lice infestation is prevalent and severe in all herds,

Cascous lymphadenitis is common m the villages.  Some herds are more highly
affected than others.  This probably relstes o kraal environment,

Clinical intestinal parasite infection (stomach and intestinal trichostrongylus) do not
appear 10 be very common, When it does appear, it tends 10 be seasonal and affects
some kraals more than others.  Animals so infested respond well to therapy,

Some of the problems identitied were:

(a).

(b).

(¢).

There is great resistance on the part ot villagers to present animals for a post mortem
exam.  These animals are butchered and caten and they do not want the meat spoiled
by having it examin-1.

The Small stock * wociations are not working properly.  Consistent treatment and
proper timing is not oceurring  Part of this is due to overwork of small stock
officers. but a good deal of it is beciuse many of the small stock owners will not
spend money on gouts, and expect the government or some donor 1o do everything

for them - mcluding all Jabor.  This resistance to self-help and change is very
difficult to work around.  Those that have cooperated. have seen extraordinary results
and have been very pleased. The  extension type contact here could be very
beneficial,

The ATIP villages are far apant and require a good deat of driving time.  This,
coupled with the poor condition of our vehicles and the number of people using
them, with only two drivers, limits visits 10 4 macimum of about two per week.
Datly viats would be much superior,
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7.5 HOUSEHOLD CIRCUMSTANCES 113.0]

7.5.1 COOPERATING FARMERS STUDY [13.6.1]

Objective: This is an RMR] desceriptive and diagnostic study.  The objective of collecting
economic and technical data on a continuing basis was to identify major changes and trends
over time in the farming systems in Tutume Agricultural District, Of particular interest were
data on:

(a). Crop environments, crops: planted, cropping systems used, and harvested yicelds.

(b). Animal traction used. livestock mventory, and management changes.

(o). Market panicipation - both input and output.

(d). Timing of labor activities. particularly plowing activitics to cstablish labor coetficients

tor croppmg activities.

Justification:  Since arable agricultural production in Botswana tluctuates gready trom year
to year, due in large part to the harsh climatic environment and changing government
policies, several years  are required 1o adequately  describe crop  production  activities,
Livestock enterprises also fluctuate with climatic conditions, although to a lesser extent. A
continuing monitoring program provides information on the fluctuations in the system over
time and allows the identitication of trends, such as shifts from one source of traction to
another.  This information assists in the identification of cconomically feasible technologies
which can lead 1o increased mncomes without substantially increasing risk or investment,

Approach:  To provide system monitoring information. several approdaches were combined.
For environmental information (Sectjon 7.8y, daily readings of rainfall and temperature were
continued.  Cropping and animal minagement practices, livestock inventories  and market
panicipation were assessed asing an annual questionnaire administered 1o the  houscholds
which panicipated in the Multiple Visit Study of 1983.84 Timings for plowing acnvinie
under farmers” ficld conditions were collected for animal and 1ractor traction,

Results:  Twenty-seven of the original Muliple Visit Swdy farmers were still living in the
research villages, and panicipated in the 1988-89 Cooperators: Survey.  Three of the 27
farmers did not plow due 10 lack of draft. The average area plowed was 596 hectares, of
which 5.33 hectares was plowed with ARAP assistance. The average first plowing date was
the third week in November, with plowing being completed the third week of January.
Sorghum, millet and maize were the most important crops planted. Approximately 21
percent of the farmers destumped new land. while 8 percent fenced land.  All but one of
those planting applied for ARAP plowing assistance, but no one received weeding assistance
from ARAP. Catle were the major source of traction. Fifty-cight percent of the farmers
used only animals, while 42 pereent used some tractor traction. More than half owned their
own traction.  For those hiring. tractors were the most common source ot hired draft, and
the going rate for tractor hire was P60 per hectare. Seventy pereent of the farmers harvested
more than three-quarters of  the  land planted.  Average total grain vields per family
harvesting & crop were: sorghum 383 kg, millet 300 kg, maize 207 kg, cowpeas 41 kg, and
groundnuts 36 kg Thiny-nine percent of the farmers sold an average of 47 kg of grains.
One-third of the farmers row-planted at least some of their crop, while one-half practiced
double plowing on at least some of their land. Twenty-two percent used a new Crop variety,
and 8 percent used fenilizer. For those who did not use fenilizer, lack of transportation was
the biggest problem. Drought, inseets, birds, and labor constraints were the most frequently
listed problems. Complete results of this survey will be presented in a forthcoming progress
report.
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Over a period of three years, plowing lubor data were collected on tarmers plowing then
own plots in their traditional way. A total of 91 observations were made. Average plowing
labor time with donkeys was 32 hours per hectare  For cattle. the labor time was 21 hours
per hectare, and it was 4 hours per hectare for tactors.  Additional analysis will be reported
in a working paper.

7.6 MARKETS [13.7]

7.6.1 SMALL STOCK AND GRAIN TRADING AND PRICES 13 7.1]

Objective:  The objective of this RMRI descriptive and diagnostic study was to ascenain the
extent of within village formal marketing opportunities and the prevailing prices, both formal
and informal.

Justification:  Formal marketing channels are not well established, and most Toca! sales by
village farmers are inter-houschold sales. Some limited opportunities exist to sell small stock
to local restaurants. and in one village the cooperative will purchase gram. A monitoring of
the number of animals purchased and the price gives some indication of the local market
opportunities.  There has been little formal trading in prain due to the drought, but the
monitoring of locul informal prices for grain i useful datt for an cconomic analysis of crop
production technologics

Approach:  Monthly surveys of locel restaurants were used o monitor small stock trade and
prices.  One intormal survey was used 1o estimate the local mtormal pnce for grain

Results:  Monthly survess ot local restaurants were discontinued due o the lack of sales
through these sources, and the lack of cooperanon by proprictors A price survey wis
conducted during farmer proup mectings mo four vVillages rtwo ATIP villages and wo
extension villages in North East District during March, 1989 1 ditempt to establish prices
during the planting season. Table 73 shows the range ol prices reported by farmers during
group meetings. The prices between sillages were similar, with ondy one village reponing
slightly lower prices for many iiems

The low vitlage prices for sorghum. maize and mitler grain were approximately double the
Botswana Agricultural Marketing Board prices, while the low villagre price for cowpeas was
slightly lowe: 7 thebe) than the BAMB price. The BAMB price tor unshelled groundnuts

was PLISK, o percent above the Tow village price.

7.7 EXTENSION LINKAGES 1131

770 FMFL OPTIONS TESTING WITH EXTENSION LED FARMER ASSESSMENT
GROUPS [138.1]

Objectives: The objectives of the extension nuanaged farmer oF MID eNHng groups were 1o

(). Provide 4 method tor ADs 1o merease therr etticieney by addressing o large number
ot tarmers on o techmeal ssues ar onees rather than having 1o make  nuwmerous
mdividual visits 1o bouseholds and - tields  The group rormat allows the AD to
perforne ateaching fanction 1 the beginning of the vear. amd a backup function
throurhon the crapping scason throurh monthls meetings
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TABLE 7.3: AGRICULTURAL PRICES REPORTED DURING FARMER GROUP MEETINGS,
FRANCISTOWN AREA, MARCH, 1989
T Commxhity i Low pnee ”Ilal[':l-
= e e ANCES pula per kg unless marked_for differentumy ——

Seeds
Sorghum seed 1.00 176
Maze seed 1.25 1.50
Millet seed 117 170
Cowpea seed 0.25/Cup* 100/Cup
Groundnut seed 0.40/Cup* 1.00/Cup*
Grng
Sorghum gran .42 U 86
Maze grun 0.42 0.7
Millet grin .58 100
Cowpeas 042 118
Grsundnuts (unshelled) 080 2.50
Other
Walermelons 0.0 Fach 200 Yach
Pumphans (.50 Each 200 Each
Morogo 0.30 100 :
Sweet reed 010 Fach 0.50 IZach
Ammals
Goals 30/Ammal 100/Animal
Madila 0.20/Cup 0 50/Cup
Cantle (urown) 300/ Animal SO0/Animal

Size ol cup vanes greally.

(b). Provide a forum for researcher backup in extension activities.

(). Provide o test to see if farmer groups are practical under exension conditions.
Justification:  The extension service in Botswana, to date, has been committed 10
admiristering drought relief programs.  Thus, the traditional role of extending recommended
agricultural  technologies has  been greatly reduced.  The 1987-88 annual report  from

extension, in the Francistown Region, states that virually no extension was done that year
and that 95 pereent of the ADs' time was taken up with administration of government relief
programs.  Further, a single AD may have well over 50 houscholds under  his/her
responsibility.  Without a good communication system, many of the constraints these
households face may po unaddressed.  The farmer group approach offers a means of working
with & number of farmers at one time. thus improving the efficiency of the AD.  ADs are
officially encouraged to work with groups of farmers, but, 1o date, the system has not been
employed for the testing and teaching of extension  recommended technologies in  the
Francistown Region.

Approach:  Prior 10 the cropping season, ATIP staff met with regional agricultural officers
and CEFDA - coordinators 10 discuss the extension minaged options testing farmer  group.
With the RAOs approval, the DAO identified two extension areas for the groups.  The
DAO and the ADs from the arcas met with ATIP staff to discuss the group work. The
regional CPO and the ALDEP maniager were also included in the discussions.  This group
decided on a limited number of technologies, including types of equipment provided through
the ALDEP program, which might be made available for testing.  Logistical details were
also arranged.

Just prior 10 the usual beginning of the cropping scason, the ADs asked the village headman
to call a traditional village mecting at which he/she. and the ATIP Francistown  staff,
described the farmer group work in other villages and invited interested farmers to attend the
initial group meeting to be held two weeks later. At the initial group meeting, farmers were
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asked to indicate what arcas of technology they were interested in leaming about.  The AD
and ATIP suaff then presented options available for testing - within the areas indicated), and
discussed a few other options as well.

At subscquent monthly meetings the implementation of trials was discussed.  The farmers
were asked to decide, on their own, how large 1o make the test plots, and to stak. the plots
accordingly.  Side-by-side comparisons were recommended but rejected by the farmers. A
field assistant was hired 10 assist the AD in working with farmers to collect data, provide
seeds and equipment, monitor the location of the equipment, ete.

Monthly meetings were held to discuss the trials.  Farmers were asked to described  their
trial experiences, identify problems, and report their observations on the trial to the group.
The famier group meetings were chaired by the AD. All meetings were attended by ATIP
and district level extension staft.  ATIP and extenston stalt visited all trials at Jeast once
during the scason.

A field day was held in one village near the end of the szason. Farmers from other
villages, extension staft and rescarch staff were invited to participate.  Following harvest, the
ATIP staff conducted a formal End-of-Season Survey of panicipating farmers to obtain
farmer assessment of the trials they  participated in, and the  group activities.  This
information will be included. with extension and researcher evaluations of the group activity,
in a progress report,

Results: A sccond extension led farmers testing group, at Musojane, was added 1o the
group at Mapoka which was started during the 1987-88 cropping season.  These groups were
led by the local Agriculural Demonstrators, with support from other DAFS and ATIP staff,
The Safim planter was the most popular option tested.  Table 7.4 provides information on
participation and trials.  As i the previous vear, farmers did not do side-by-side trials,

Attendance at farmer provp meetings was good, although there was a general concern among
farmer group members that inputs did not arrive on time. Twelve trials failed (see Table
7.4, From farmer's observations, row-plnted areas did  better than broadcasted  areas.
Farmers reported that row-planted crops looked healthy, wer: vigorous and established well.
In addition weeding was casier for row-planted crops.

TABRLE 7.4: PARTICIPANTS  AND  TRIALS  DATA, EXTENSION  LED FARMER  TESTING  GROUP,
FRANCISTOWN AREA, 198889

e - Mapoka e e Mosoane S
Number of particrpants PR ] 14
Number ol tnals implemented
Schele planter 3 k]
Master hand row planter 4
Safim planter 12 3
Forage/fodder tnal 1 1
Trnals that faled before
Plowang I -Lack of drafi
Planiting 2 -Planters late 2 -Manters
\r\'ﬂ'(hnp: . N
Harvesting 3 -Sickness 2 -Late planting
-Wild antmals -Late inputs
-late planting ~Too much heat
-Wil animals
Tnals that faled dunng or after harvest - 2 -Aphids
Fodder hagvest
late

Palatability lost
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7.8 ENVIRONMENTAL MONITORING [13.9]

7.8.1 RAINFALL AND TEMPERATURE MONITORING [13.9.1]

Objective: The objective of this RMRI descriptive and  diagnostic activity was 1o obtain
daily rainfall and temperature data from experimental sites for use in agronomic and
economic evaluations of trials.

Justification:  Rainfall and femperdture are two important parameters in crop production,
and to a lesser extent in animal production.  Over the past several years, rainfall has been a
major limiting factor in determining the amount of area planted. the quality of seedling
emergence, and the quantity of grains and forage harvested.  Because of high variability in
raintull within village reas, monitoring must be done on a plot-by-plot basis.  Temperature
is more constant within an area. so can be monitored at 4 central location,

Approach:  Daily raintall readings were ttken on ran gauges located on expennmental plots.
Rainfall amounts, and maximum and minimum - wemperstures were recorded ar the ATip
compounds. At the ATIP compounds in cach village . the equipment used complied  with
recognized meteorological standards,

PARLE 7.5 NONTHLY RAINFALL MM, FRANCISTOWN ARFE A, JuX3Ry

Moath |RAREY [ELERL A [TARIAY LCETII 1987 88 1988-80
Mean Mean ~ Mean Mean Mean o Mean
Matoba
September NA 0 4] [ 1 0
Octoher NA 17 12 i 4 R3]
November NA 1o 0 ni 30 29
December i in =7 | 2009 60
Janaary 29 {RE] I8 us S8 149
February AR} 126 31 IN m 102
March 2! 43 52 10 a2 18
Apnl } 0 74 0 0 45
June 0 (1 0 0 20 0
Tord Matotwy 157 455 37 206, 635 149
Mathangwane
September NA 0 0 9 0 0
October NA 42 b 66 9 5§
November NA 4 3 91 45 g
December 15 63 24 $3 29 53
January 24 1RS 28 {1 36 45
February 2 142 13 27 198 N
March ? 0 47 S 128 6
Apnl HY 0 146 0 S ]
June f 0 0 [} 0 {]
Total Mathangw e 156 476 3158 325 60 412
Marapony
September { 0 ] 10 0 0
Outober NA 43 17 01 7 [
November NA &} 1 57 78 10
December 20 48 37 50 256 14
January W 12 28 [10] 10 32
Febnuan 73 {RE] 11 48 354 174
March it 12 54 7 123 i}
Apnl n 0 124 0 30 S8
June 1) il 0 {] 21 0
Foral Marapong P 412 292 RRN 899 456
Overal! Average 1Ry M8 0P . ) £ SR~ | B T L

Months nol indicated bt sgiticant roantall
Dot cleana bep i Dedember, 1081

N
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Results:  Monthly rainfall information for the 1988-89 cropping scason is shown in Table
7.5, along with data for the other years during which ATIP has worked in the Francistown
area. Total rainfall in 1988-89 was slightly below the 30 year average (164mm). There was
much less variability in total rainfall between viliages than had been observed previously, but
on a monthly basis there was considerable variability between villages.  Only Mathangwane
had significant amounts of rainfall prior to January. This occurred in the last week of
December.  Hence,  most planting did not begin until carly January, with many later
plantings not maturing Jdue to an carly cool period in April.

7.9 METHODOLOGY [13.10]

7.9.1 FMFL_ OPTIONS  TESTING  WITH  RESEARCHER LED  FARMER
ASSESSMENT GROUPS [13.10.1}

The work with farmier proups in T987-88 was very popular among farmers and - was
continued in the three study villages i Tuwtume Agricultural District with only a few minor
changes.

Objectives:  The objectives ¢ this FMEL testing activity were:

(). To test a broad range of innovations under farmer managed conditions for increased
producavity and grain yvield dependability,

(b).  To involve farmers and ADs directly in the farming systems development process.

(¢). To determine what tvpes of innovations are most appealing to different types of
farmers.

(d).  To determine the estent ot adoption of technologies tested by participants in - the

1986-88 farmer trials.

Justification:  Numcrous technological innovations have been developed in Botswana, and
elsewhere, which may be relevant to subsistence farmers in Tutume  Agricultural District.
However, dv o0 time constraints, it is do™icult 1o evaluate a very wide range of these
innovations under rescarcher nunaged  conditions in on-farm tests. Funher, it is often
difficult to assess which innovations might be most relevant to specific farmers. It was
therefore decided 10 present a wide range of technological options to o group of farmers.
Farmers could then select innovations that seemed most relevant to their situation, and test
those with some rescarcher guidance and provision of inputs.  Monthly mectings were held
with the groups 1o discuss problems and progress.  In this way, farmers demonstrated which
types of innovations scemed most appropriate to them. and researchers were able to observe
the cffectiveness of those innovations and  work  with farmers towards development of
improved production systems. By including ADs in the group monthly meetings, the ADs
also become part ot the systems development process,

Approach:  In late Seprember. an open kpotle meeting was held for all - panticipating
farmers, members of village Farmers” Committees and the local ADs in the three villages
where ATIP has been working, At this mecting ATEP sttt presented:

(a). The results from last vear's rescarch.

(b). An invitation 1o alb interested farmers, 1o attend a special meeting where technical

options  were reviewed  which  meheded  both new technologies and - currently
reconmmended ones
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At this meeting, 1 wide range of technology options were discussed.  Farmers were then
asked to select any inncvation or package of innovations they wished to test in the coming
year. Those farmers electing to perform a test/s formed the farmer groups that met monthly.
The ADs were also invited to atend these meetings where progress and problems were
discussed.

The types of inncvations introduced included:
(a). Tillage/watzr conservatioi techniques

(b). Planting m=thod options -- with some emphasis on evaluating hand row-planters
(c).  Crop varicties

(d).  Manure and fenilizer possibilities
(©). Forage and fodder production options
(f). Sced protection eptions

Depending on the degree of interest, and availability of equipment, sonie or all of the
farmers wishing 1o test a specific innovaton were supplied with the necessary inputs and
machinery by ATIP.  Trials were laid out side-by-side with a naditional control. A record
wias kept by ATIP safi regarding the dates of all operations, and grain yield.  An
Erd-of-Season Survey was administered, in order to et the assessment of farmers,

Some of the changes that were made for this vear included the following:

(). irmer comparisons  were shightly more  ontrolled.  For example, a farmer who
wished 1 test double plowing with fentilizer, versus double plowing/row-planted was
encouriaged to separate her/his trial. into doubl plowing with and without fenilizer.
deuble plowing with and without row-plarting, and 1o include traditioral checks in
each.

(b). Where farmer feedback on a new technology was required. or where requests had
been made by other rescarchers for teas on tems like varicty trials. if insufficient
farmers clected to test them, ATIP actively sought farmers ‘n the group to take on
these tests in additicn 10 iests they had selected themselves,

Results: A total of 128 farmers in three villages participated in the trials, conducting over
140 valid comparisons of various technology options.

There was a totai of about 450mm of rainfall across Tuturre Agricultural District, but there
were wide variations in both geographic and scasonal distrioution.  Generally, there was very
httle rain during November and December.  There were also extended dry periods in
Jaraary, and from late February to early April. Thus consigerable moisture stress occurred
on most crops, regerdless of the planting date,

Groundnut seed dressing with insecticide and fungicide and a new varicty of groundout (55-
457) showed no benefit in this season. Groundnut yields were very low, and treatment
cffects largely masked by the effects of moisture stress and predation by rats and rabbits.
Treatments did not address the major yield constraints.

In cowpea variety trials, the one indeterminate genotype, Tswana yielded consistently higher
than the determinate types Blackeye, TVX, and ER7 (400 kg/ha range versus 100 to 250
kg/ha range).  Most cowpea variety trials suffered stress during the reproductive period,
either from drought or aphic infestaiisns or both. The indeterminate genotype survived these
periods to produce grain in more favorable periods.  The ceterminate types generally could
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not recover. ‘This same result was observed the previous year. It seemed likely that
indeterminate types would generally offer more  yield security under low-management
conditions, but there may still be an important role for determinate types as a buffer against
early termination of the rains, oo as a late-planting option.

Phosphate fertilizer trials (ca. 20 kg of P,O/Mha versus zero fenilizer) were implemented with
both determinate cowpea varicties and cereal crops.  Yield benefits on cowpeas were masked
by within scason stress.  Maize showed some benefit from fertilizer application.  Variable
results from fertilizer trials have previously been noted in Botswana, and are not unusual.

Double plowing (DP) increased per hectare yields of cowpeas by an amount similar to
previous years -- about 700, The effect was, as always, somewhat suppressed by insect
pests.  The effect of DP on cereals was more pronounced than usual -- about 140% --
possibly because drought stress was a major yield limiting factor this scason.

Effects of technology options over years: Of the technologies tested by farmers over the last
three years, DP has given the most consistent yvield increases -- 60% to 1 depending on
crop and vear.  This may be because DP addresses the soil moisture constraint, which s
probably the most common vield limiting factor over scasons in Botswana,  Phosphate
fertilizer gave the nest highest average, though there was considerable variation  across
seasons - over 909 in wer vears, 2000 in a0 vear of drought stress. and about 50% overall.
Row-planting and  groundnut sced treatments have  given lower, and more  variable  vield
increases.  Over the past two  seasons, indeterminate cowpea genotypes (BOOSC and
Tswana) have given better vields than determinate tvpes due to their capacity to survive
stress pertods, and reproduce during less stresstul periods

From the very stmplistic viewpomt ef increasing per hectare grain vields, these data suggest
that the most important technolocies for extensive  management  conditions would  be
improved soil/water management tolfowed by tentilizer applications. though numerous other
technologies also show mernt

Spontaneous adoption of technologies: The 1989 Adoption Study was based on a survey of
158 farmers who had participated in the rescarcher managed farmer options testing groups.
The purpose of the survey was o determine the extent of spontaneous technology adoption
by members of the groups. Fortyv-one (26 pereent) of the farmers interviewed used a "new
technology™ during the TOSR-89 season. New technologies were used on 14 pereent of the
land planted by the interviewees. The most populiar technology was double plowing, either
alone or in combination with other technologies -+ usually row-planting. A complete repon
is contained in a forthcoming working paper.

7.100 OTHER PROFESSTIONAL ACTIVITIES [13.11]

In order to promote the aceeptance of farming systems work, it is important to continue and
increase contacts between the team, farmers and other agencies, in terms of condeting joint
rescarch, the inclusion of extension and research staff in farmer group work, field days and
joint visits to ficlds.  Einkages and collaboration were strengthened through the following
activities:

7.10.1 LINKAGES WITH FARMERS [13.11.1]

(). Continued activities with researcher managed farnmer testing groups.
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(b). Expanded activities with extension managed farmer testing groups.

(c). Continued active involvement of farmers in RMFI trials implementation,

(d).  Annual repont on ATIP activities presented at a kgotla meeting in each village where
ATIP is working,

7.10.2 LINKAGES WITH EXTENSION [13.11.2]

(a).  Participated in a regional review of ATIP work plans,

(b). Worked with the RAO 10 establish anannual coordination meeting  for  the
coordination  of regional research and extension  activities  with regional DAFS
personnel. rescarch personnel, CEDA coordinators, and representatives from non-
governmental organizations operating in the region.

(). Continued 1o involve DAES in the FMET design and testing of systems' options
through involvement of Jocal ADs, and district and regional DAFS  officers. i
reseircher managed farmer testing groups monthly meetings and field davs,.

(). Assisted in the continued testing of an accelerated extension procedure -- extension
managed farmer testing groups.  The two active groups were located in the CFDA in
Northeast District.

(e). Collaboriizd with ALDEP on tillage trials, and fodder trials - as part of the Goat
Milk Study.

(. Cooperated with the Regional Agriculural Office. actively sought their suggestions
concerning the identification of rescarch problems and the Francistown ATIP work
plan, and kept them fully informed of ATIP'S activities.

(g). Collaborated with the Regional Small Stack Otficer on L0dt tanagement studies.

(h). Prepared articles on agricultural activities, with pictures, for inclusion in extension
publications.

(i). ATIP technical officers regularly attended DAFS Monthly Management Meetings and

discussed ATIP activities,

(). Assisted ALDEP in the design of their Participatory Trials Program and  District
Demonstration Farms,

7.10.3  LINKAUES WITH ON-STATION RESEARCH J13.11.3}

Collaborated  with DAR on tillage  sestems researc, Crop variely testing (sorghum and
cowpeas), cquipment development, sma | stock research, and other activities, including theme
group meetings for planning rescarch strategies.  Assisted in the design of one DAR survey,
and administered that survey and another DAR-requested survey, in the Francistown area.

7.10.4 LINKAGES WITH VETERINARY SERVICES [13.11.4)

Continued 1o work in conjunction  with the Veterinary - Services field staff and Central
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Diagnostic Laboratory in the investigation of goat diseases and monality, and methods of
contro! using management, nutrition and husbandry.

7.10.5 LINKAGES WITI! POLICY/PLANNING {13.11.6]

Cooperated with the Rural Sociology Unit on several studies.  ATIP staff, particularly the
agricultural economist assigned t» ATIP Francistown by the Department of Planning and
Statistics (DPS), met regularly with DPS personnel.  Some data sets were reviewed and
documented. These data sets are available to the DPS, DAR, other Botswana governmental
bodies, and to other interested moups for their use in research.

7.10.6 METHODOLOGY DEVELOPMENT

The Francistown ATIP team continued to work with other members of ATIP in the
preparation and dissemination of methodological materials.  Emphasis was placed on the
preparation of a draft of a "Farming Systems Manual for Botswana”.

7.10.7 VISUTS OQUTSIDE THE COUNTRY

(a). During September and October, Mr. S, Masikara spent six weeks in the USA
working with INTSORMIL personnel, attending two short microcomputer courses, and
presenting a paper at the Annual Farming Systems Symposium in Arkansas.

(b). Dr. G. Heinrich presented a paper and a poster session at the American Society of
Agronomy Annual Meeting, Anaheim, Califomia, November 28-December 2,

(©). Ms. C. Tibone participated in a one month training program on the Diagnostic Phase
of FSR hosted by CIMMYT and the University of Zimbabwe, in Harare.

(. Dr. G. Heinrich served as a resource person for a workshop in the Gambia where he

presented material on the ATIP approach to on-farm techaology testing based on
farmer-groups.
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CHAPTER 8: VISITORS

The following is a partial list of visitors 10 ATIP
came for purposes other than simply visiting ATIP,
some, a record was not kept.

during the reponting year.  Often they
It is not a complete record since, for

8.1 NAMES RECORDED

D. Anderson, AID Consultant, USA
R. Bernsten, University of Zimbabwe

P. English, IDRC, Canada
AL Geddes and C. Davis. ODNRI, UK

D. Iildebrand and 1., Hansen, South Dakota S

W. Bollinger, Africa Burcau, Washington DC,
)

USA

tate University, LiSA

H. Matteson, New Mexico State University, USA

R. Mbonika, MOA, Tanzania

P. Mowbray, Horticultire Consultant

W. Miller, MIAC, University of Nebraska
D. McClaren, MOA, Zimbabwe

D. Netlis, C. Bussing and J. Coleman, KSU and Alabama A&M, USA

2. Nyack, SACCAR Consultant
C. Perrings, University of Botsyeana

R. Purcell and Tt Poulsen, Draft Power Consultants

I O'Sullivan and C. Ward, Snowy Mountain
D. Sisler and M. Levine, Comell University,
P. Tumer, W. S. Atking International, UK

T. Wilcox, AFRC, UK

A, Willems, Minster Agricaltural Consultants,

R. Vanderlip and M. Clegg, INTSORMIL, US

T. Wood and M. O'Reilly, ODNRI, UK
e,

Consultants
LiISA

UK
A

8.2 NAMES NOT RECORDED

ALDEP Reformutation Team Members
Two Consultants for MDP
Ere.
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CHAPTER 9: PERSONNEL AND EQUIPMENT

9.1 PROFESSIONAL STAFF

With reference to Batswana staff, only one possible change in statting might occur during
the remaining pant of the project.  Discussions are underway on a possible replacement if
this takes place.  Effonts will be made during the next few months to ensure that the
personnel remaining after the expatriates leave in September, 1990 are as well trained as
possible.  Staffing i, however, likely to be a problem given the current shonage of trained
staff within the MOA. Hard trade-off decisicns on allocation of staft will need to be mide
by senior officials in the MOA during the next yeur or so. especially since muny staff are
currently away on long-term training.

In recognition of this. USAID/B will help support one OPEN pesition starting in- April,
1990, This person will be an Agronomist who has expertise in frming systems work, This
individual, who will probably be located in Francistown will help continue 10 provide
expertise in FSW. The position is currently being advertised by AED in conjunction with
MIAC, In the tight of o possible post-project linkage between MIAC and MOA. Botswana,
it is hoped that this peson can be linked 10 ATAC 1o enhance continuity.

The responsibilities of DAR with respect to FSW will increase over the nea vear with the
planned transfer of FSSR and MDP 10 the depantment. Along with the GOB decision o
institutionalize farming systems tvpe activities, it s likely that a national coordinator for
farming systems work will be appointed. This will be o citizen of Botswana It s possible
the OPEX appointee will act as an adviser 1o the nationat coordinaton

It is anticipated  that no changes will occur in expatriate stathiog between now  and
September, 1990 Al bave indicated an intention to stay until the end of the project. In
addition. bBrs. Go Heirich, J. Sicbert and F. Worman  have  been offered shom-tenn
appointments at KSU -~ six months o one vear - after the end of the project.

With reference o the INTSORMEL personnel, ATIP will provide about SHLKK to help fund
their continued presence until the end of the ATIP contract. Atter that, INTSORMILL plan to
continue tunding the Soil Management Specialist position oceupied by Dr. NL Persaud, who
currently plans to stay in Botswana after September. 1990,

9.2 SUPPORT STAFF

Currently the suppont staffing position is reasonably satistactory, Plans will need 10 be made
over the next few months about the optimal situation after the expatriate persornel depan
and contract funds are withdrawn.  Obviously the quantity of field work will decrease
because of the smaller teams.  Therefore the numbers of full-time field Tevel support statf
that are required may well decrease, but this may be offset to some extent by extra support
in two areas where ATIP contract funding will no longer be available, namely:

(). Office support -~ secretarial and computing -~ for the proposed national coordinator

for ESW. The three support sttf associated with the ATIP COP are all funded out
of project funds,
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(b). A substantial amount of the casual labour employed for seasonal field work is also
currently paid out of contract funds.

9.3 CONSULTANTS AND EXECUTIVE VISITS

Currently it is anticipated there will be not be a major use of consultants over the remaining
life of the project.  This reflects, in part, the anticipated nceds of the project and the
increasing reluctance for GOB (o approve consultancies that are not critically important.
Many consultants are employed by GOB, which is becoming more selective concerning the
roles they can play.

However, there is a need for Dr. Joms, KSU Campus Coordinator of  ATIP, to visit
Botswana to setde administrative details with reference to ensuring an orderly close out of
the ATIP contract.  Currently, it is anticipated he will be in Botswana in February, 1990,

Also in connection with close out of the ATIP contraet and the possible development of
post-project linkages between MIAC and MOA. Botswana, there may be a need to organize
anexecutive visit by a senior MIAC official. A request for this will be submitted later if
such a visit is considered desirable.

Another area which may receive some ATIP support is for two individuals from the
International  Benchmark  Sites Network  for Agrotechnology Transter (IBSNAT) 1o visit
Botswana to discuss potential future cooperation.

9.4 EQUIPMENT

It is anticipated there will be no furher purchases of major items with ATIP contract funds,
except for 25 rotary injection planters which have been made in Botswana, Agreement on
this was obtained several months ago.

One issue to bear in mind over the neat few months is ensure that funds are available in
DAR to take over responsibility  for purchasing manyv small items  that  are currently
purchased with project tunds.  DAR has alrcady taken action with reference to some of
these, such as budgeting for maintenance and licencing of the radios located in the ATIFP
villages and Francistown and Mahalapye.,
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CHAPTER 10: TRAINING

10.1 LONG-TERM TRAINING

Long-term training can be divided into two classes based on funding source:

(a).  ATIP-Funded Support. In Table 4.1 there e seven people who are currently away
on long-termy training.  Because of the PACD date of September 28th, 1990, the
contract cannot fund training beyond that date. Altematively, if they are not finished
by that time. it will be necessary to establish an agreement from GOB. that they will
fund the remaining pant of the training program,  The curren; situation with reference
to the seven individuals is as foilows:

1. It is anticipated that M, P Niscane, Mr. B, Masilo, Mr. B, Moji and Mr. B
Mogwera will all complete their studies in August, 1990, All have been
informed of the importance of doing this.  These individuals are administered
viit Kansas State University.,

1. There appears 1o be a delay in Mro AL Sebinyane completing his studies. As
a rosult. GOB s currently in the process of identif~ing alternative funding
sources 1o enable him to complete his degree. He s administered via AED.

i Mro T, Moroke and Ms. M. Manthe went on long-term traming as a result of
GOB assurances that alternative funding  sources would be  identified to
support them after August. 990 These individuals are administered via
Kansas State University,

The only possible further support 1o be provided out of contract funds for long-term
training is S5000 towards the maintenance of 4 person. in DPS, who is 1o receive
most of his support from other sources.

(b). Matching Funds From GOB. Under the original ATIP agreement, GOB agreed to
fund 15 person years of long-term training. Al these have now been funded.
Therefore. there will be no additional persons trained with these matching funds.
Since these funds are not tied o the end of the ATIP contract, there appears to be
no problem in them not returning by September, 1990,

10.2 SHORT-TERM TRAINING

Possibilities for short-term training often arise at relatively litle notice.  Therefore it is
difficult to make  specitic plans for  sending people on  short-term training.  When
opportunitics arise. they will be considered on their merits,

However, it is planned that cfforts will be made to ensure that people will auend the
CIMMYT Workshop on ESW. The short course they offes is divided into two parts, so that
individuals that will attend cach workshop,  ATIP will help fund the attendance, it other
sources ot funds are not forthcoming,
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10.3 ON-THE-JOB TRAINING

In-service training opportunities, also, often arise at relatively short notice.  Therefore, there
needs to be some flexibility in planning activities in this area. However, those that will
definitely occur, include the following:

(a).

(b).

(c).

(d).

Training ATIP Staff. This training, which is on-going, will continue to receive
emphasis during the coming year, The proposed completien of the “"Farming Systems
Handbook for Botswana” will help in this effort and will also be useful for staff on
other farming systems tcams in Botswana.

Other Training.  When catled upon 1o do so, ATIP personnel will also help in
implementing other training activities, such as talks to DAFS staff, and BAC and
University of Botswana students.

KFarmer Groups and Training Workshops. Curremtly, there are several activities
where ATIP personnel either train farmenrs directly through groups or via workshops,
held in- conjunction with DAI'S and other agencies. It is anticipated  that these
activities will continue.  Some details on these can be found in other parts of the
work plan.

Farmer Field Days. As in previous vears, farmer fickd days will continue  this
coming year. The nature of the cropping scason will partially determine how many
will be held.  Any number up to six could be held.
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CHAPTER 11: SEBELE/GABORONE WORK PLANS, SEPT. 1989 - AUG. 1990

ILT TEAM LEADER'S OFFICE

D. W. Norman (Team leaden)
E. Modiakgotla (Agronomist)

TLLT HANDING OVER OPERATIONS

Mr. Modiakgotla was transterred 10 Sebele in August, 1988 in anucipation that he will rake
over nuany of the duties of the ATIP COP. on depanture of the latter in September, 1990,
Theretore, time will be wpent by the ATIP COP during the coming months in acquainting
Mr. Modiakgotla on hoth relevant administrative and professional matters 1o ensure a smooth
transition in- September, 1990, Therefore, some of the activities discussed in the work plan
mvolve joint efforts, although it is anticipated Mr. Modiakgotla will continue 10 be involved
to some extent in the research program at Mahalapy e

Important in the smooth  transition 10 the POst-ATIP contract erae s an appropriate
mstitutional tramework for the continuation of farming system Gype adtivities.  Sinee the
decision 1o institutionalize farming system Bpe activities. in Botswana, has alreads been
taken, efforts will be directed 1o supporting initivives tahen by the Director DAR, and 1o
engaging in developing straegies requested and/or approved by hime Currently o number of
these are undersay,

TLLZ ATIP ADMINISTRATION AND OPERATION

The ATIP COP will continue 1o have the major responsibility for the administration and
dav-to day operation of ATIP. Every effort will be made to ensure that this is undertaken in
4wy that is compatible with the operations of the Ministry of Agriculture.  Continuing
efforts will be made to linise with other staff in the Ministry of Agriculture, and with the
other institutions -~ GOB, USAIIYB. MIAC and KSU. Additionally, throughout the next
year the project will maintain the timely production and dissemination of papers, and the
Monthly Activity Newsletter.

[LL3 PROFESSIONAL SUPPORT TO ATIP TEAM MEMBERS

Eftorts will continue to emphasize visiting ieam members in ihe fickd, and organizing ATIP
meetings on a regular basis 1o discuss professional matters. At least six will be held during
the coming vear.  Alo cooperative work with other ATIP team members will continue,

Amongimmediate plans are e finalize the results of the Bean Survey, Row-Planter
Condition Survey, and the Coctticient/Standard Study.

Efforts will be made. with others. 1o obtain approval tor finalizing or madifying a number of

Work planned in Mahsiapye i discussed in Chapter 12
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technological recommendations, through producing new Agrifacts or modifying existing ones
(see Section 2.3.1 for details).

Also in conjunction with other staff, two important documents that will be finalized are:

(@).  The "Farming Systems Handbook for Botswana”. This will not be a comprehensive
manual on how to conduct FSW, but rather will concentrate on what is done in
Botswana.  Cross-references on specific methodological topics will be included in the
handbook,

(b). A report summarizing research work and other professional activitics undertaken by
ATIP.  This report will include the main results achieved -- with cross-references 1o
other papers written by ATIP staff -- current state of thinking, and related
suggestions on future work.?

IL14 MICROCOMPUTER SUPPORT

Activities in this area will include the following:

(a). Supervision of the SMU data entry on the ATIP microcomputers will continue for
the first few months.  During that period, in cooperation with one of the Sebele
biometricians (Mrs. B. Scbolai), the system will be redesigned to fit the IBM
compatible system, after which responsibility for data entry of SMU records will be
transferred.

(b). When requested, data from ATIP field stations will be entered on the microcomputers
at Sebele, under the supervision of the ATIP COP,

(©). Transfer of Jaia from the Apple to the IBM compatible systems will continue,
although it is anticipated that because of other demands on time, documentation of
the databases is likely to be more limited than originally anticipated.

(d). Where necessary, help will be provided in the use of the main software packages
currently used by ATIP and DAR as a whole, namely; Word Perfect, Lotus 123,
DBase HI Plus, MSTAT, and ABSTAT. It is anticipated that the use of the
complicated SPSS statistical package will be mainly limited to the biometric staff.

I1LLS PUBLIC PRESENTATIONS

When requested to do so, lectures will be given at the Botswana Agricultural College (BAC)
and the University of Botswana, and talks will be given at MOA sponsored  meetings,
workshops. conferences, etc.

ILL6 LIAISING AND INFORMATION AVAILABILITY

Efforts will continue in order to encourage liaison activities with other institutions in GOB.
Along with other ATIP staff, time will be spent documenting the project’s ideas and

2 It is uncentain, at the moment. whether this would be the same as the one that is
usually produced ar the end of & contract, by the contractor,
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Also time will be spent, as requested,

activities, and arranging to have them disseminated,
commenting on GOB and consultant

in meeting with consultants, and reviewing and
documents and plans,

11.1.7 FULFILLING CLOSING OUT REQUIREMENTS OF USAID

Efforts will be made to meet the administrative requirements of USAID in closing out a
contract, such as transferring contract purchased equipment to the GOB inventory, etc.

IL2 RESEARCI EXTENSION COORDINATION UNIT

G, Ramolemana (RELO)

With the depanture of Dr. B, Hill, no USAID-financed  technician ¢xists in the RECU.
Therefore, no work plan is presented for the unit since ATIP no longer has a direct input
into its activities.  However, every effort will continue 10 provide suppont o0 Mr. G,
Ramolemana and the activities of the unit.  The supporn that is desirable will become clearer
once the current negotiations on the future of the unit become clearer {(see Section 2.3),
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CHAPTER 12: ATIP MAHALAPYE WORK PLAN, SEPT. 1989 - AUG. 1990

USAID: J.Siebent (Agronomist)
GOB: E.Makhwaje (Agricultural Economist)

J.Luzani (Agronomist)

E.Modiakgotla (Agronomist)

12.1 OVERVIEW

Proposals in this work plan emphasize continuation of many research activities from the past
year.  Examples of continued work include the kraal manure work, the rainfall run off
management work, and the  commodity  support  testing. Even though  closure  on
investigations into specific technologies is desirable and maybe possible in some cases (i.e.,
new varieties, some farm equipment, cte), many of the trial activities should be viewed as
“pipelines” linking commadity or program units of DAR with on-farm work. In this pipeline
context, research could continue in the future on similar or related technologies.

Emphasis is also put on developing standard rescarch methods that can be readily used in
future work. In this regard. attention is given 1o completing standard data forns and data
handling procedures and to developing protocols, within the team. on how 1o manage RMFI
and RMRI trials, and farmer group activities.

Research-extension linkages will continue 1o focus on promoetion of a basic row-planting and
inter-row  cultivation package.  The RELO should become increasingly involved in this
activity.,

Emphasis will also be placed on writing a series of papers summarizing work carried out on
viarious topics during the life of ATIP, and in finalizing the Farming Systems Handbook for
Botswana,

1.2 COMMODITIES

122, EVALUATION OF FARLY-MATURITY COWPEA VARIETY

Objectives:  The objectives of this FMEL trial are to:

(a). Provide genere! performance testing under farmer  management of a new carly-
maturity cowpe variety screened through the cowpea commadity program on-station.

(h). Evaluate farmer acceptance of the new carly-miturity cowpea variety,

(c). Provide a wide range of production eavironments for the new carly-maturity variety

10 permit effective evaluation of its resistance or tolerance o disease and pests.
Justification:  Information on the performance. acceptance and resistance characteristics of

the new carly-matueity cowpea varicty has been requested by the cowpea commodity
progrim.
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Cowpea is an important crop grown on a small 1o medium scale by a majority of farmers in
the research area.  An carly-maturity variety (similar o0 ER-7) provides several options to
farmers. The harvest work can be more effectively staggered with carly-maturity varieties.
With carly planiing, double croppiag is possible with this variety.  An carly-maturity cowpea
can be planted during late planting opportunities i the season.

It & important to determine it this carly-maturity variety performs better than ER-7. ER.7 is
appreciated by farmers as a complement to medium maturity and indeterminate varieties.
ER-7 has shown some problems with disease, pests and with stand establishment under
farmer management.

Approach:  On-farm testing is for wverification of station results.  In order for this
mformation to be most usefel to the commodity program of DAR, testing by household
resource categories, land tvpes and so forth s important.  Farmer assessment is obtained
from turmer group mectings during the season.

The tnal will o conducted m a FMIET format with a single comparison of the improved
variety with o standard variety per farm. Trial implenientation s managed through the
farmer group format. A refatively Large number cof comparisons are made. Farmers will be
selected 1o include contrasts of houschold resonrees and farmer interests as is pertinent for
technology,  For cowpea varieties. a contrast between houscholds that grow for home
consumpiton onty versus those that srow in order 1o process and sell in towns, may toueh
ot one oi the sienificant issues,

I this trial, seed types. seeding rates are preseribed. Only vaneiies are compared. Plowing
and planting dates, plowing raes, weeding and other post-establishment nunagement are not
part of the comparison but are left 1o the farmer. Meesurements are made on crop
establishment, ain vield, and leat vields - Farmiers will make genenl observations and will
be asked 10 assess preterence Information collew e will be reponted back to the conpen
commaodity prograns of DAR

1222 EVALUATION OF GROUNDNUT PRODUCTION PACKAGE

Objectives: “The purpose of this RMEL trial i 1o

(i), Fviluate o package of options related to groundnut production.
(hy. Obtain subjective anmer assessieent on - the relative benefits of elements of this
packae

Justification:  To date, tive options in yroundnur production have been tested separately by
Sebele and on-rarm research, These nclude: new variety, seed treatment, higher than
traditional plant populaticn., row-planting (with RIP). and climination of hilling.  In the
Mahalapye program, ihese have never been proposed to famers as o single package.
However. interest is good among participating farmers in-intensitication, on a small scale. of
groundnut production,

The package evaluation: will permit a consolidation of previous research findings. [ will
alsoadd RMFE package testing s part of the on-farm research methodology in the
Mahalapye arca,

Appreach: I this study, the package is compared as g whole with some level of traditional

prodluction determmed by the farmer. This peof approsch depends Targely on farmer
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assessment of implementation constraints.  The experiment is RMFET with a single replication
per farm.  The target will be three farms in each of the three research villages.

Farmers will be selected on the basis of interest (probably including participation in previous
groundnut trials work), availability of animal draft and/or cquipment, and labor to do row-
planting, and availability of sandy seil. Some of the ficlds selected should also be located
to permit easy demonstration of the plots to visiting farmers, and Ministry of Agriculture
personnel.

Only the elements of the package are preseribed. These include the variety 35-437 (seed for
v. Sellie will be provided to farmers), seed treatment with fungicide and pesticide, row
planting, target plant population of 8G-10d.X0 plants/ba,, and elimination of hilling.  Other
practices, including weeding, will be left 1o the control of the host farmer.

Direct measurements will be secondary o farmer assessment. Measarements will be made,
however, on plant stands and harvest vields

To facilitate trial management. a type of tarmer activity record keeping maybe  useful

Interviews (questionnairesy will ne conducted with farmers during the course of the season.
Information gathered will be reported back 1o the groundnut commadity program at DAR.

123 TILLAGE AND PLANTING PRACTICES

12.3.1 NATIONAL TILLAGE TRIAL

Objectives:  Objectives of this RMRI wrial are to

(). Evaluate the ability of tillage systems 1o conserve or harvest rainfall and to make this
water available to crop growth.

(b). Pvaluate tllage treatment by environment (soil and rainfall) interactions.

(¢) Evaluate the effects of traction. crop tyvpe. and fenilizer and their interactions with
the tillage systems under test.

(). Estimate the ccononuy return of shifting to various titlage options.

Justification:  The National Tillage Trial provides a good focal point for scattered research
cfforts on tilluge in DAR and ALDEP.  This type of multi-location (environment) testing
requires multiple scasons. 1t iy anticipated that such a trial will continue, with appropriate
modifications, into tuture seasons,

Meetings of the tllage working group. that manages this trial, provide an opportunity for the
l . . . L N - . N . . . - .
presentation and the divcussion of on-farm research findings on tillage and of the farming
systems perspective.

Several things were learned in the first vear of this trial. This type of trial format can
provide useful information on tiflage svstems and their interaction with environmental factors,
however, managing such a large nutional effort is difficult,

Approach:  This is a RMRI mubti-Tocation, replicated trial with tillage systems, traction type
and fertitizer as treatments Because the position o ploks s permanent between seasons,
comparisons of traction type (added only for this scasont are not part of the randomized
within replication structuring,  There will be nine locations in eastern Botswana, Two of
these are in the Mahalapye arca. Menagenment of the Mahalapye trial sites will be carried
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out in collaboration with the manager of the DAR sub-station at Mahalapye.

Farm selection is based on soil type, land availability, field protection factors and on the
willingness of the farmer to allow DAR to conduct the trial on the farm.

The tillage systems compared in both animal and tractor implemented plots are basically the
same and include the following:

(a). Standard plowing and row-planting on the same planting day.

(b). Early plowing with double plowing and row-planting on the planting day.

(c). Early plowing with cultivation and row-planting on the planting day.

(). Precision deep-ripping on 1.5 m. spacing in winter, with planting on the rip lines.

(for animal draft. tillage is with a chisel and work is done in the spring following
the first rains)

(v). Standard plowing and row-planting on 1.5 m. spacing on the same planting day.

(. Broadeast seeding and single plowing on the same planting day.

Each tillage plot is split with one-halt receiving o complete tentilizer (2:3:2 plus 0,055 Zn).
Member. of the tillage working group determine  which measurements are 10 be made.
These measurements include weeding Tabor, weed level assessment. soil moisture and soil

bulk densuy, and harvest outcomes.

Training courses for technicians involved with data collection in this trial will be organized
by DAR and the working proup.

Data collected from this trial are handled by the members of the working group. This is a

high profile trial within MoA. and triad results should be well noticed regardless of the trial
autcome.

123.2 CULTIVATOR EVALUATION TRIAL

Objectives: The objectives of this RMET trial are 1o

), Compare the operation of different recommended or experimental eultivators,
thy. Assess the eftectiveness of different cultivators by measuring weed levels before and
after inter-row cultivation.

Justification:  With carly plowing and row -planting, weed control can be a major issue,  In
this type of tillage-planting syvstem, good inter-row cultivation is critical,  Because of the
current campeign by research and extension 1o promote carly plowing and row-planting.
evaluation of cultivator options could be useful

The Mahon cultivator, which is currently avaitable, appears to be effective for weed control
but is somewhat hicavy and a linde ditticult to manage i rows are drregular,  Lighter, more
mancuverable cultivitors may do & better job, It is hypothesized that different cultivators
will perform differently in termy of case and speed  of operation, and in terme of
clfectiveness on weed control

Approach: This trial i designed in collaboration with the weed agronomist of DAR Sebel:.

feis anticipated that a similar rial - design will e adopted at other on-farm research
locations.
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With the aid of extension personnel, 4-5 fanners who row-plant and who are interested in
inter-row cultivation will be recruited for this trial.  Each farmer will be asked to compare
the following:

(). Uncultivated cheek (hana hoe weeding)
(b}. Maun cultivator

(©). Muahon cultivator

). Scraper cultivator

All operations will be performed by the farmers hosting the trial.  Following cultivation,
each of the plots can be split with one-halt receiving no additional hand hoe weeding, while
the other will be hand hoe weeded at the farmer’s normal weeding schedule (see time frame
below). The split plot comparison provides an estimate of the need. or benefit, of follow-up
hand weeding,  Weed levels. weed species and weed growth stages will be assessed, in
conjunction with the AR wreed agronomist, before and after cultivation. Crop plant stands
and grain vields will be measured. A farmer guestionmaire will be administered in two
parts. The first will fook at the operational aspects of the planters and the immediate
impressions of effectiveness fallowing the cultivation work.  The second part will ask the
farmers to evaluate outcomes towards the end of the season.

Proposed Cultivitor Research Time Frame

Ist Questionnaire Final Questionnaire
Ist Weed Assess. 2nd Weed Assess. ]
I I I ]
| | f
Planting Cultivation* Farmer’s Weeding¥*

* 35-40 days after emergence
** generally 45-60 days after emergence

124 SOIL AND WATER MANAGEMENT

124.1 EVALUATION OF MANURE APPLICATION TRIAL

Ohjective:  The objectives of this RN study are o

(a). Assess vield differences between kraal manure and 1wo controls: N and P fenilizer
and no fertilizer/manure.

(hy. Assess the residual etfect of kraal manure through vield.

(©). Assess the interaction of manure benetit with scason,

(dy. Assess the change in effect of manure application when moving from upland 1o Tower

stopes in a topo-sequence.
Justification:  Most soils on farmers” fields are deficient in nutrients, Although fertilizers

are available at cooperatives or at BAMB, farmers don't buy them. This trial intends
looking at manure s an option for adding nurients 1o the soil. Manure should be more
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affordable to most farmers than are chemical fenilizers.  In addition to the nutrient benefits
with manure use, bulk density of soils should decrease and total and available soil water
holding capacity of the soils increase.  Questions about manure (c.g.. on which land types is
the benefit most reliable and how does the residual =ffect compare with the effect of fresh
additions of manure?) relate to the existing general recommendation for small farmers,

Of additional concem is  the reliability  (across wet and  dry seasons) of benefit and
profitability from this recommendation for small farmers, and their generally low input style
of crop production,

Approach:  This ix a RMEFL multi-scason trial with nine farmers on representative soil types
from different positions on topo-sequence.  Positions include upper, middle and  well-
drained lower parts of the slope,  Sites within the village were selected in consultation with
the Farmer’s Committee. There are three trial sites within cach of the three ATIP villages.
Even though some of manare haoling and spreading s organized by rescarch. host farmers
are asked to plow and row-plant the tria) arca.

This trial is o its second season and will, beginning this season, look at residual effects of
manure applicd the previous vear, The tresments in this trial are:

(). Control

(b, Twelve tons manurea, every second vear beginning year one
(). Twelve tons nanure/i every second vear beginning vear two
(dy. Twenty units P/ha plos 60 kg LAN/. Cvery yuir

The trial is ina RCBD with two replications per farm,
Labor and animal draft use data will be coilected tor a second  season to confirm  the

ceonomic analysis on manure use. Plant stand and harvest data will be collected for the
agronomic anilysis.

1242 EVALUATION OF RUN-OFF MANAGEMENT SYSTEMS TRIAL

Objectives:  To evaluate at four levels (design criteria, farmer acceptance, soil moisture
benefit and crop production outcomes) several munoft nunagement systems. Qutcomes are
evaluated both agronomically and ceonomically,

Justification:  Observations on rainfall run-of and on the poteatial to increase the amount
of water stored in many of the arable soils, indicate that vields could be dramatically aised
- drought with the effective control of run off,  Pernanent structures and tillage systems
can both be employed o reduce run-off, Pemmanent structures have an important advantape
over tillage systems in that they do not need 10 be re-unplemented every season during the
bottleneck tillage-planting period. A cost benetit assessment of such svstems s required.

A thind season of testing these svstems s necessary. - The past two seasons have  not
produced the rainfall pattern for which these systems are designed  theavy storm fotlowed at
some point by droughty, In - addition, a number o1 destgn tlaws have been identified in some
of the test svstems and need correeting. Assessmient of the systems by a aroup of Shoshong
farmers aided in-determining the most appropriate modifications to correet these flaw S

Approach:  Continue work under an RMRT fornt, Tillage and planting operations are with
tractor and row-planter. Ridges, furrows, tillage and planting follow the contour of the field,
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Sub-plot comparisons include with or without 200 kg/ha. of 2:3:2 plus 0.05% Zn fenilizer,
This comparison is included in order to evaluate water management treatments with the
effect of soil fertlity removed.  Rainfall run-oft management (RRM) treatments and changes
that are being made for this season include:

(a). Standard plowing on day of row-planting -- no change.

(b). Double plowing plus row-planting -- no change.

(c). Strip cultivation -- plowing pattern changed in order to increase the crop pianted per
area plowed. Plowing pattern also changed in order to correct drift ef soil from
repeated plowing in the same pattem over several seasons.  Width of cuitivation strip
is to be increased and width of fallow (watershed) strip is be reduced.

(d).  Conservation terraces -- change by moving soil to build-up terraces with tractor and
plow befe-e the plowing and planting season.

(). Ridge and furrow made with a inter-row cultivation -- use Maun cultivator instead of
heavier Mahon cultivator,

. Semi-permanent ridge and furrow -- reshape and plant with rotary injection plarier.

In order 10 serve bath the interests of L&EWMP (SACCAR) and farming systems research,
plots will be split so that one portion can be intensively managed to achieve precision in
plant stands.  Soil moisture monitoring will be carricd out on this intensively managed sub-
plot.  Systems’ assessments will be made on the extensively managed portion of the plot.

1243 WHOULE FIELD RUN-OFF CONTROIL

Objective:  The objective is 1o implement and evaluate simple storm drainage foliowed by
contoured ridges on portions of ficlds above the raintall run-off management trial.

Justification:  For ticlds with Luge upland watersheds. water control structures that prevent
flooding would be of value. At feast one 24 hour rainfall event of more than 65 mm. is
expected in 70 pereent of all seasons, for farms in the Mahalapye area. Flooding has been
observed as o major problem on nuny ficlds o both drought and wer years. Farmers
indicate that flooding is @ serious problem.

Approach:  This work will be implemented in collaboration with the L&WMP.  Plans
include: (2) surveving the four fiekds involved, (b building protection bunds and channels on
two of the fields, and (¢) turther assessing the issue of flood protection, protection versus
witter harvesting, cte.. with farmers in the research area.

1244 HISTORY OF CULTIVATION STUDY

Objectives:  This study will serve two purposes:

(a). Quantify changes occurring in cultivation in the research arcas over the past 23-30
VCUrs,
(b). Enumerate fields (on aerial photos) along with the stratificaton boundaries that can

provide a sample frame for research in the future.

Justification:  An historical and geographical framework is usetul: in evaluating cultivation
patterns if trial sites are representative, and in developing o sampling frame for a range of
issues with potential for research. These issues include:  soil building. intensification of
cropping, interventions bound by logistical constraints, ete.
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Approach:  Acrial photos from 1963, 1975 and 1982 for Shoshong and Makwate and for
1971, 1981 and 1988 in Makoro will be used to evaluate the changes in the pattern of
cultivation in the three research village areas.  Combined with the assessment of the pnotos,
information is also gatkered from discussions with village elders about the history of the
development of the lands, history of land allocation, land type preferences, and so forth,
Information from these discussions is used to stratify lands areas on the basis of family/ward
origin, age of cultivation, and agro-ecology,

125 FARM EQUIPMENT

125.1 EVALUATION OF ROTARY INJECTION PLANTER

Objeciives:  Obectives of this RMRE and RMET evaluation we 1o

(a. Test the operation of the most recent moditication of the injection planter.
(b). Evaluate the operation over light and heavy textured soils (RMR] trials).
(). Measure cropping outcomes.

Justification:  The rotary injection planter is identified as a means for farmers, without good
control of traction. 1o row-plant and to have reliable control over the timeliness of planting
relative to soil moisture, Models of the planter tested in the (wo previous seasons have not
performed in-a satistactors manner, Modified verions of the planter need 1o be tested for
their technical performance.to wain - large scale assessment of farmer deceptance of such a
machine that s performing adequatels

Approach: N1 testing: ot the machine will be organzed through farmer groups.  In this
testing format. farmers will Y offered achoice of seed tpes 1o use with the planter. For
cach seed 1ype chosen. the tarmer i asked o broadeast one-halt e seed during plowiny,
An equal sized arca s Powed but not broadeast seeded. This arcas phanted. using the
rotary injection: planter, with the other halt ot the seed on the same o any subsequent das
in which soil moisture i deed by the farmer 1o he dappropriate.

Even though easurements on plant stand and: grain vield will e made, tarmer's comments

and  rescarcher's observations on the operation of the machines will be the critical part of the
rory injection planter assessment

125.2 EVALUATION OF DUTCH HOE

Objective:  The sbjective of this 1Ml trial i to elicit farmers’ evaluations of the efficiency
ot the Dutch hoe for intra row weeding and for weeding before traditional weeding time,

Justification:  Information on the etlicacy of this hoe, when used by farmers, has been
requested by the weed wgronomist of DAR Sebele. During research this Past season, it was
fdicated that the hoe is liked by farmers but that it is not as effective on large weeds as the
commonly used hoe. It s hy pothesized thar this hoe. which s casier to used and to use
with more precision than the common hoe, could tind a niche for intra-row weeding and for
weeding early while most weeds are il sl

Approach: A nuber of Duteh hoes will he given o interested farmers in each of the
tescarch villages. Farmers will be instructed onowhen and where 1t should be used. A
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small questionnaire will be administered to farmers who have used the hoe 10 find out how
it was used, and to get a qualitative assessment of its performance.

1253 EVALUATION OF GROUNDNUT PLANTER

Objectives: To assess the performance of a planter especially designed for groundnuts.

Justification:  Because groundnut seed is soft and prone to cracking, the need for an
appropriate planter is evident.  Most planters, currently used in Botswana. were not originally
designed for oblong seeds.  Sebele rescarchers have identitied a planter which may solve the
seed cracking problem. 1t is not certain, however. that an appropriate planter would be more
attractive to area farmers than the traditional planting methods of broadeasting or hand
planting.  The cconomic benetit for fanmers to use such o planter i also not known,

Approach:  In an RMEL format. use ot the groundnut planter will be compared  with
broadeast and hand planting ¢hoe or sticky by three or four farmers. Planting dates should
be the same or nearly the samie Tor all treatments within cach comparison.

Performance measures include phant stand, grnn vield, and seed gquadity testimated from sub-
samplesy. Handling characteristios of the planter swall also be evaluated.

Time for fabor and dralt use i planting, weeding and harvesting will be monitored. From

these data and from the harvest resulis, cost/benefit analysis on the shift *o use of this
planter can be muade,

1.6 ENVIRONMENTAL MONITORING

12.6,1 RAINFALL AND TEMPERATURE MONITORING

Ohjective:  The objective of this RMRI study s 1o measure raintall and temperatare tor all
rescarch sites,

Justification:  Parge temperal and spatial varation in tantadb and temperature accounts for a
large part of the vanation i agricalural prodoction, From atesearch perspective, not only
should the etfect of these climatic factors be measared, but ditterent technologies must be
evaluated on the basis of how well they doounder difterent chimatic situations,

Approach:  Approvmately 0 rin gauges are disttibuted  throughout three research areas.
Most of these have been i place since the begimming of the seisons Inomany cases, more
than one neighbor participating in the project will be grouped with o single gauge reading.
The distnbution ot ram gauges sl be agam be stadied during this season and repositioning
of some gauges mavhe made. A smele masimumy/minimum thermometer s read in-each
village area

12.7 HOUSEHOLD CIRCUMSTANCES

127.1 COOPERATING FARMERS SToUY

Objectives: The objectives of this RMRI deseripove and diagnostic study would be 1o

(a). Identits chanees overtimie i the Larming system,
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(b). Provide a whole farm production assessment with which to compare specific trial or
intervention results.

Justification: This is the same as given in Section 13.8.1.
Approach: A single visit survey is adnunistered o approximately five core farms per

season.  The 1988-89 survey must be evaluated and revised to better address issues of
cancem,.

128 OTHER PROFESSIONAL ACTIVITIES

12.8.1 LINKAGES WITH FARMERS

This will be accomplished in the following ways:

(). Continue farmer research groups for the purpose of FMEL trial management and
technology assessment.
(h. Increase farmer participation in technology sereening and design by expanding the use

of farmer assessment groups in RMRI fand and water management work. and
possibly also in the National Tillage Trial work.

(c). Increase tarmer participation in RMEL testing of farm equipment.

(. Give annual rescarch report on ATIP activities at kgotla meeting in cach ATIP
village.

(e, Modify the format used for farnier field davs 1o () increase the focus and number of

ficld days and (i) increase focus on farmer-related dssues by limiting participation of
extension and rescarch staff,

128.2 LINKAGES WITIT ON-STATION RESEARCII

Linkages will be maintained or improved by

(i), Providing on-tarm research suppory/feedback o commodity programs such as cowped,
groundnut, and FMDU rescarch.

(h). Providing on-farm rescarch input into research working groups based on themes.

(¢). Providing on-farm research management for Jocations of National Tillage trial.

(. Providing on-farm rescarch support and management for technology screening related
to land and water management,

(e Providing on-farm: research sites and historical yvield data for further technology by

raintall, by fand type. and by munavement analyses.

128.3 LINKAGES WITH EXTENSION

Continued improvement of linkages with extension will involve:

(i), Working with the Machaneng Apricultaral District Office to organize the second
annual farming training course on row-planting and inter-row cultivating,

(hy. Working with the Machaneng  Apricultural District: Office 1o plan a fong-term
expansion of the farmer training course program,

(. Working  with six Agricultural Districts of  Central Region to improve the row-

planting and inter-row cultivating contests held at the District Agricultural Shows,
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(d).  Presenting the proposed ATIP work plan 10 the annual plnning session of all DAOs
and the RAO of Central Agriculural Region.

(e). Co-sponsoring a special meeting between research and  extension to evaluate the
current status of the research-extension linkage in Central Agricultural Region.

(. Requesting ADs in the rescarch villages to be participate in farmer groups and review
other trial activitics.

(). Preparing anticles on ATIP activities for extension publications.

(h). Having  ATIP Technical Officers attend  selected  DAFS Monthly  Management
Meetings in three Districts to discuss ATIP activities.

(). Providing assistance to the Palapye Development Trust in evaluating their outreach
work 1o five villages located in the Tswapong [lills.

1284 LINKAGE WITH PLANNING AND POLICY

Participate, as needed. in the administration of an agro-forestry  needs assessment survey.

This survey will be developed through o NORAD-funded consultancy, and will have a
nation-wide scope.

12.8.5 DATA DOCUMENTATION

Prepare documentation of Mahalapve data sets.  Provide duplicate sets of these data sets for
Sebele.

128.6 METHODOLOGY

The structure of team activities will be reviewed and revised 1o assess the effectiveness of
the work, and the appropriateness of methods for future teams which could be inexperienced
to on-farm research. Activities that are receiving major attention in this respect include:

(). Standardization of data collection books,

(h). Standardization of certain data collection and data handling procedures.

(c). Team mewtng formats with outside support persons included.

(dy. Protocols for participation ol protessional disciplines. on the team, in the rarmer

group activities and e researcher managed research.

The deseription of many methods wsed  or found appropriate will be included in the
Handbook for Farming Systems Work in Botsw ana,

1287 FRODUCTION OF PAPERS

Since this vl e the das vear tor many ATH staft, a series of definitive working papers
will be produced summarizing work carried ot on specific topics, together with suggestions
for fuwre work. In addivon, all twam members will cooperate in the production of the
“Farming Systems Handhook for Botswany”™.
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CHAPTER 13: ATIP FRANCISTOWN WORK PLAN, SEPT. 1989 - AUG. 1990

USAID: G. Heinrich (Agronomist)
T. Thedtord (Animal Scientist)
F. Worman (Agricultural Economist)
J0B: S. Masikara (Agronomist, DAR)
C. Tibone (Agricultural Economist, DPS)
K. Kelemogile (Animal Scientist, DAR)

131 OVERVIEW

The ATIP Francistown team collected much deseriptive technical and socio-cconomic data
during the first two years of its work. At the beginning of the third vear, the eam shified
its emphasis away from descriptive/diagnostic research, exeept for analyzing existing data,
and placed more emphasis on designftesting research, The team continued the same  basic
rescarch thrust during the 1988-89 vear. During the 1989-90 year, the research program will
be conducted primarily by GOB personnel with back-up provided by the USAID scientists,
who will spend the majority of their time completing analyses and writing up the research
work which has been completed.  Selected databases ereated over the last six years will be
documented. The entire team will participate in finalizing the Farming Systems Handbook
for Botswana.  For cominuity, most research activities will remain concentrated in the
villages of Matobo, Marapong, and Mathangwane,

Within this framework, specitic discinlines will have different, but intertinked focuses:

Agronomy:In the T989-90 « ason, the agronomy research in Tutume Agriculral District
will focus on the same primary issues as last season. That is. it will continue o focus on
water conservation and improved tillage/planting systeme, Targely in collaborative trials with
ALDEP. Further. examiration of the potential of other useful interventions will be continued
through farmer group activities. Highlights of this vear's research program include:

(a). Continued work with an improved. easy to use. moditied hand row-planter (rotary
injection plantery to assist non-draft. power owners and others with timely  row
planting. and testing oF u light weight inter-row cultivator to assist with more timely
weeding;

(b). Continued collaboration with extension i the area of technology testing, adaptation
and - dissemination through work with two farmer groups in the Communat First
Development Areas NE District. Extension takes the lead role in this work.

Animal  Production: Work will continue in collaboration  with the socio-economists  and
agronomists at ATIP Fruncistown and - Mahalapye. the hvestock  extension personne!, the
personnel at the National Vererinary  Faboratory, and the Francistown Veterinary  Services
Division with the objectives of investigating smali stock losses, especially as they relate 1o
management-refated problems,

Descriptive work will continue on the wdentitication of production parameters of goats in the
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smaltholder ector. The focus of the testing stage will center on the management systems
for goats, purpose grown fodder and its intensive usage.  In the dissemination  stage,
emphasis will continue on the introduction of fodder crops into the farming system and
harvesting, and storing crop residues for feeding during the later part of the dry season.

Day-to-diy management and data collection for the projects will be completely localized by
the end of the year.  Current structure of the project and status of the animals will be
maintained so that all data currently being collected can be completed.  The facilities and
livestock will be maintained in such a manner that research can be continued  without
interruption when complete localization occurs, and the expatriate technical staff leave.

Faom _ Management: The  1989-90 scason will complete the localization of  the  farm
management section, with all of the wialrelated  activities supervised by the Motswana
agricultural economist assigned o the team. Activities will be in four major arcas:

(a). There will be analysis and documentation of - descriptive/diagnostic and  trials  Jdata
already collected. with preparation of final reports on most trials and surveys,

(b A priority for TOSOG0 will be the continaed  collaboration in the agronomy  and
animal production rials o collect data, and o provide an cconomic analysis of the
trials.

(¢). Arelated areac i o participate in farmer groups. The purpose of the groups is 1o

promote interaction and the exchange of information between farmers, extension, and
the ATIP team: 1o obtain fairmer assessment of trials during the vear; and to increase
team understanding of tarmers” attitudes. Assistance will be provided 1o DAFS staff
who are working with similar groups in non-ATIP viffages.

(. I order to promete the aceeprance of the Tarming ssstems approach o research,
cmphasis swall be placed onimproving channels of - commuanication  with - other
organtzations,  providing  information on - PP for disseminasion  in - extension
publications. and addressing micthodological tssues with the entire ATH? team,

L2 CROPPING SYSTENMS

1321 ESTABLISHMENT OF PERENNIAL FORAGE SPECIES

Objectives:  The objectives of this RMRE westing work are 1o

(). Identity problems associated with the establishiment of agro-forestry/establishment of
perennial torage specios.

(b). Evaluate cultivars of leucacna and pigcon peas for their acceptability,

Justification:  Hedee tows have been shown 10 prevent wind  and  water  erosion.

Leguminous plants such ay leucaena and pigeon peas also fixoappreciable amounts of
nitrogen in the soil [ addivon, such agro-forestry festabiishment o perennial forage species
can supphy valuable feed tor Tivestock as well as tirewood and building materials,

Approach:  To g linted extent, leucacia, pigeon pea and other plants suitable for hedge
rows will be planted iy pois tor Tater tansplanting to test sites in ATIP compounds, and on
farmers” tields. Problems associated with plant establishment will be identitied with the aim
of developing a systenr which can be recommended o smalinolder farmers,
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13.3 TILLAGE AND PLANTING PRACTICES

13.3.1 NATIONAL TILLAGE TRIAL

Introduction: These trials are a collaborative effort between DAR, ALDEP, ATIP, and
INTSORMIL and the SACCAR Land and Water Manzgement Project.  They are similar to
the collaborative tilluge trials  performed by ATIP and DAR in 1985-87.  The main
differences between the current trials and previous ones within the Francistown region are:

(a). They will include o modified deep-ripping treatment;

(b They will be truly national in scope;

(c). They include participation by more research and extension Lroups;

th. A soil physicist s assisting in- quantitying the physical effects of the different tillage

practice on soil characteristics.

The trial will be similar 10 the ones conducted in TOSK-BO, with a few alterations.  These
include:

(). A possible third replication in one tractor nnplemented trial;
thy, The second location will be implenented using animal draft power.

Objectives, justitication, and approach are written by Dr. N. Persaud and are given below:
Objectives: The objectives of this 1*M%R testing stage work are:

(a). To cevaluate the perfermance of the deepripping system on seedbed and root bed
preparation, on vields. on soil moisture conservation. and use on various soils and for
different raintall conditions.

thy To evaluate the chects of several possible improved tillase options on sorghum
vields, seedbed and root-bed conditions during the growing season. and use on”
various soils and tor ditterent rainfall conditions,

Justification:  Primary and secondary tillage are essential operations 0 ensure proper
physical seedbed and root bed  conditions for sorghum establishment and growth, and for
weed control on soils of castern Botswana, Previous studies on sorghum yield response to
tillage tmainly on station by the DLERS and on-farm by ATIP) have shown:

(). Al else remaining cqual. the deeper the tillage, the higher the vield.

(b, Response 1o 1illage v governed by the seasonal rainfall pattern.

(. Response o titlage s intluenced by any soil management factor, such as weed
control operations that directly affect soil profile moisture content.

(. That over several vews, the aeep-npping tllage svstem may have potential to
increase vichds

(e). That two primary plowing operations, the tird carly i osummer and the second at a

later dates depending on the rainfall, may provide economic vield benefits over the
conventiondl single plow/plant operation.

More tillage studics are needed 10 develop o more fundamental anderstanding of the sorghum
Crop respanses 1o tillage - Specitically the following need 1o be evaluated:

i, The direct wfluence of various tillige prictices on soil physical properties over time.
tha, sorghum yield response 10 these tillage practices for various soil types and seasonal
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rainfall patterns,

Approach:

Treatments: Proposed treatments are as follows:

(a). Conventional tillage: single plowing/row-planting operation.

(b). Double plowing: a first plowing done as carly as possible, followed by a plow/row-
planting operation simultancously with treatment (a).

(c). Deep-ripping:  deen-ripping when soil is dry  followed by discing/row-planting
operation simultmeousdy with treatments (1) and (b).

(). Conventional tillage with wide row spacing: same as in treatment () but with rows
spiaced as for the deep-ripping reamment.

(c). Plowing and cultivation: as in treatmient (by but with the second tillage replaced with

a cultivation/row -planting operation,
Design and field fayout:  Fyperimentad plots will be laid out in randomized. complete
blocks with at least two blocks wt cach location.  Experimental plots will be at least 40

meters Tong by 25 merers wide, with o 10 meter allowance at each end 1o allow for turning,

Locations:  Locations are as tollows:

(). Sebeler one ~ite
(b). Mahalapye: three sites at Mahakipye,
(o). Francistown two sites ar Mathangwane.

Measurements;

L. St characterization: location and Tandscape characteristics of cach site using 9x9
pannchromatic 1:50000 acrial photopraphs. Profile description of cach site using the
gutdelines gor soil - profile deseription developed  for - Botswana by the
FAO/UNDP/GOB Soil Mapping and Advisory Seivices Project. In sitn bulk density
measarements. samphng and - chencal analsses on samples trom all horizons 1o
I25cme Infiltration: rate versts time curves and surtace bulk densiny samples for -3,
O-10, and O-15enm depth intervals for cach elementars plot for all sites.

(). Physical measmements: profile soil moisture, bulk density at 05, 0410, and 0-15¢m
depths,and ntiltianon e versus time curves, and il possible penetrometer
measurements on cach elementars plot at regular intervals from the beginning o the
end of the seavon

(c). Meteorologteal measurenmients: non recording rain gauees installed at cach site,

(d). Crop measurementss - observations on plant stands aeed counts, rooting pattem. and
crop vickls made at approprate mes during the growth o the crop,

(v, Some Lihor and all other input data will be collected o that economic: comparisons

can be made hetsween the ditterent technoloaies.,

134 LIVESTOCK

P340 IMPROVED PRODUCTION OF GOAT MILK

Objectives: The objectives ot this RMEL design trial have been changed 1o eliminate the Fl
portion. and will be continued as an RMRE trial with the tollowing objectives:

(). Assess itk prodoction: by naditional and improved poats under otad confinement
producnon. uithzig ditferent teed tpes and levels of management.
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(bh). Collect production and economic data in order to evaluate the potential of goats as a
small dairy industry

(©). Determine feasibilny of planting and uti¥zatien of torage crops and fodder from crop
restdue for contined goat milk production.

Justification:  Most subsistence farmwers keep goats, and 90 percent of those who do keep
goats, milk them at least part of the vear. There is a potential market for fresh liquid milk,
and w market for milk products which could possibly be developed. It animals of a dairy
type were Kept under improved management and a selection program was initiated. it should
be possible o increase family cash flow as well as provide a rapid return on investment
through small steck This is an attempt 0 evaluate the potential of goats as o small dairy
industry.

Approach:  Four vous have been placed in research-demonstration sraals located in cach
village compound. Fach Ksal contains two Tywana goar one Iswana y Boer cross and
ane pure Sadnen They wall continue 10 be fed vanable ratons and milk yield, time
mvolved o management and costs for feed, eten will be recoried. Comparisons will be
mady with production under the traditional method of gowt mitking based on milking records
obtained periodicaily from cooperating farmers, and. i any data are realized. then compared
with production under the madified management method atempted by cooperating farmers
auring 19a8-89

The planting and utihzation of torage crop and fodder from crop residues will ke nromoted

through the purchase for use e feeding project goats, Additional feed will be purchased
fronn other sources as necessary

13,42 DIAGNOSIS OF KID MORTALITY

Objectives: The objectives of this RMRE descriptive and diagnostic <udy are;

). Arrive at the most common causes of goat montality from birth to weaning, to one
vear oldo and e adult goats.

{hy. Dexign management strategies. including housing i appropriate. o prevent  this
MOrtaity,

(e Devise  methods ot management,including housing i approprinte. 1o decrease
morbhidity.

tdy. I immunizanion would be o deterrent. then develop recommendations for immunizing
against those specific discises.,

(e Develop working relaronships and Jinkages with Veterinars Services Depanment and
DAES.

(. At the end of this vear, the obsersations will be evalugted in the Jight of:
(). Recommendations 1o be made 1o Veterinary Services and DAES 1o reduce

mortalits.

(. Sugaestions for tuture work in o small stock research,

Justification:  Death fosses i kids vary i seventy from vear o vear. and has been reponted
from 9 percent 1o 62 pereent by beth APRU and ATIP. This loss of income potentiad, as
well as futare: breeding potential. s o great concem o tarmers and - government officials
alike. Boventory chantes could have an oftect on management procedures and  result in
retrns to the tarmers
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Approach: Al kids that die will be collected and stored in a cooler or transported 10
Francistown for a post mortem exam. A post mortem report form will be developed.  This
is to be completed ar time of examination and submitted with those tissue samples that are
10 be submitted 1o the Veterinary Diagnostic Laboratory in Gaborone for work up.

1.5 MARKETS

13.5.1 SMALL STOCK TRADING AND PRICES

Objective:  The ohjective of this RMRI descriptive and diagnostic study is 1o monitor the
impact of the BMC abattoir on small stock prices. and to examine resulting trends in small
stock inventories.

Justification:  For a long time small stock purchases and sales around Francistown have
been through informal markets, Prices weraged as low as P38 per head. The number of
goats sold to local restaorams ranged between 16 in Mathangwane and 30 in Matobo.  With
the opening of the BMC abatair in Francistown next vear, there may be an improvement in
sl stock privces. Livestock inventories may also be aftected by the new market,

Approach:  Monthly survess of a0 selected number of farmers and restaurants will be
conducted. The BMC abatton will also be visited periodically 1o administer a questionnaire
more or less the same as that Tor famiers and restaurants. This will provide a cross-check
on small stock trade and prices

13.5.2 GRAIN TRADING AND PRICES

Objective:  Tae objective of this RMRI descriptive and diagnostic study is o ascertain the
within village presailing prives tor basic grains,

Justitication:  Formal marketing channels tor grains are not well established. and most local
siles by village tarmers are inter-household sales. There has been titde ormal trading in
grain due to the drought. but the menitoring of local informal prices for grain is useful wata
for economic analysis of crop production technologies,

Approach:  One or two imformal sarvess will be used 1o estimate the local informal price
for grain,

1L6 FARMER PARTICIPATORY RESEARCH

L46.F FMET OPTIONS TESTING WITH RESEARCHER LED FARMER
ASSESSMENT GROLUPS

The work with tarmer groups in 1988 89 was very popular among farmers and will be
continued in the three study villies i Tutume Awricalturae District,

Objectives: The objectives of this FMEL testing QCtivity are:

(a). To test o broad range of innovations under tarmer managed conditions for increased
productivies and prain vield dependabilin
(b). Foinvolve taomers and ADs directiv in the Larming systenns development rrocess,
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(cx To determine what types of innovations are most appealing to different types of

farmers,

Justification:  Numerous technological innovations have been developed in Botswana (and
clsewhere) which may be refevant 1o subsistence farmers in Tutume Agricultural District,
However, it is ditficult to evaluate a very wide range ot these innovations under researcher
managed conditions in on-farm tests (due to time constraints). Further, it s often difficult to
assess which innovations might be most relevant 1o specific tarmers, It was  therefore
decided 1o present o a group of farmers a wide range of technological options. Farmers can
thens seleet innovations that seem most relevant o their situation. and test those with some
avearcher guidance (and provision ol inputs). Monthly meetings are held with the groups 1o
discuss problems and progress. In this way, farmers demonstrate which types of innovations
seem most appropriate to them, and rescarchers are able to observe the effectiveness of those
innovations and work with frmers towards the development of improved production systems.
By mcluding ADs nthe group monthly meetines, the ADs also become part of the systems
development process

Approach: In lare Seprember, an open kgotla mecting will be beld for all participating
farmers, members of village Farmers” Committees, and the Jocal ADs in the three villages
where ATIP has been working, At this meeting ATIP sttt will present:

L) The results from Last sear's research.

th Anmvatation ol interested furmers. 1o atend a special meeting where technical
options e reviewed  these will include hoth new technotogies  and - currently
recommended ones).

At s meeting, awide range o technology options will he discossed (see fist in Table
Pih Fammers will then beasked 1o select any innovation or package of innovations they
wish to test m the coming sear. Those Tarmers electing to perform i test (or tests) will then
torm the tanmer groups that will meet monthly. The ADs will also be invited to attend
these micetings, where progress and problems can be discussed.

The tvpes of innovations introduced will include:

I Tillage/swater conservation techniques,

(b, PLinting method options (with some emphasis on evaluating hand row planters).
) Crop varicties.

). Manure and fertiizer possibilities.

() Forage and todder production options.

. Sced protection options

Depending on the degree of interest. and - availability of cquipment, some or all of the
farmers wishing to test a specific innovation will be supplicd with the necessary inputs and
machinery by AP rials will be Laid out side-by-side  with 2 traditional  contro!
Generally o record will be kept by AT sttt regarding the dates of all operations. and
arain sields An end-of-season farmer assessment sarvey will be administered and. where
possible. economic interpretations witl be made

Field divs will be held inoone or two villages. At these field davs, selected participating
farmers will have the chance 1o show off their 1riads to the rest of the group. as well as to
farmers from outside the sroup and o regional extension staff, They will describe the rial,
their observations and opinions, and answer questions from- the group ot visitors. This will
be primarily an estension activity,
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13.6.2 FMFI OPTIONS TESTING WITH EXTENSION LED FARMER ASSESSMENT
GROUPS

Objectives: The objectives of the extension managed farmer (FMFEID) testing groups are:

(a). Test a method for ADs to increase their efficiency by addressing a large number of
farmers (on technical issues) at once, rather than having to make numerous individual
visits to houscholds and fields.  (The group format allows the AD to perform a
teaching function at the beginning of the year, and a backup function throughout the
cropping season, through monthly meetings.)

(b). Provide a forum for rescarcher backup in extension activities,

(©). Provide a test to see it farmer groups are practical under extension conditions.

Justification:  The extension service in Botswara, 1o date, has been very committed to
administering drought relief programs.  Thus, the traditional role of extending recommended
agricultural technologics has been preatly reduced. Further, a single AD may have well
over 500 houscholds under histher responsibility.  Without a good communication system,
many of the ¢ astraints these houscholds face may go unaddressed. The farmer group
approach offers a means of working with & number of farmers at one time, thus improving
the efficiency of the AD. ADs are officially encouraged 1o work with groups of farmers,
but to date. the system has not been employed for the testing and teaching of extension
recommended technologies in the Francistown Region.

Approach:  These activities have been implemented  for two years now.  While the
methodology seems practical and poputar with tarmers, there remain some problems with
logistics. These problems are fargely in the arca of input preparation and supply, carly in the
season. At recent orpanizational mecting between ALDEP, ATIP, and District extension
staff, it was decided not 1o expand these activities - particularly since several extension staff
are about to be transterred. The following approach has been used in previous vears, and
will be used again this season.

Prior to the cropping scason, ATIP staff will meet with regional agricultural officers and
CEDA coordinators to discuss the extension managed options testing farmer group. The
DAQO and the ADs from the areas will meet with ATIP staff 1o discuss the group work,
The regional CPO and the ALDEP manager will also be included in the discussions,  This
group will decide on a limited number of rechnologies, including types of cquipment
provided through the ALDEP program. which are to be presented for testing.  Logistical
details will also be arranged.

Just prior o the nornal beginning of the cropping season. the ADs will ask the villnge
headman 1o cail a traditional village meeting at which he. and the ATIP Francistown staff,
will describe the farmer group work in other villages and invite interested farmers o attend
the initial group mecting to be held two weeks later. At the initial group meeting the AD
and ATIP staff will discuss the technologies available for testing (see Table 13,17 and how
tests are to he conducted. Farmers will be asked 1o indicate which tests they wish to
implement.

AL subsequent monthly mecetings the implementation of trials will be discussed.  The farmers

will be asked to decide on their own how Tarpe to make the test plots, and to stake the
plots accordingly.  Side-by-side comparisons will be recommended. A field assistant will be
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TABLE 10.1:
19K9.90*

Fechinology

TECHNOLOG1

Uses

Subject:

A) Double plowing

B) Contour plowing

) Fallow

$ uhjcc(-:ﬁ(.r:;;') Mistures

A) Mixing long and short
crops and varicties

BY Annual forage crops

Subject: Planting Methods

A Hlnd row planter

1) Sehele 1w planter
and phow planter

Cy mproved harnesses,
yohes, and ananal
care Proper ploogh
adpustinent

Su hjedt: \\'errdinu 7

Y Inter tow weeder
(mediticd Indian
desipn and Zirplow
desmen)

Fafe. RIOVIICTHY

Wuter Conservation

Reduce sun-ofl &
CIosion, conserve
water.

Reduce run oft &
crosson. Conserve
waler

Conserve water
between vears

Reduce riak o
total crop twlure
duc 1o carly
fernmnation of ran

Provide
supplemental Jny
seavon leed of
sood iy

Plough on poor sl
water, plant on
wonnd meisture (for
farmers without
deatty  ensures
seod plant stand

Favare atood plant
stand

fprone ctlicency
of ploswang oper-
Aations, improned
amimal well bemg

Reduce aeeding
time. Increase
temeliness of
weeding

IO B OFFERED FOR 1

" Condmony for Applicatons

oo fand pingy

Pretmmary tillage to be done

4} on very carly sedson rains(S/
bY on dryer peniods between rams
NB:ONot to be done atier mid Jan

Field contours should be
marked betore onsel of rams

Field not planted, weed comrol

Suggrested mives through season
by Belore Dee 1 784 [ T NS
b Iec b Jan 150 ST LS S0 SS

Y Lan 15 onwards - 230 LS, TR0 8N

Pivestonh needs ey, carly feeding
ol dealt animals, Lattenmy, for sale, ot
production)

Amtme, bed en goad montore
er completely dry sl
Good cod prepacation regued

Requuires goosd word water conditen
tor elfective use: Ao requres
undenstanding ot mechanies. Use
anyttme before Jan 15 (plough’plant
sane ame there aften Well taned
dratt power

Throuphont plowm,s - Foraion,

Row-planting situation

Resources and Inputs

TING TO FARMER GROUPS, FRANCISTOWN AKEA,

cqued
_..{labor, Cash)_

Non resuicted access Lo draft
power. Will increase plowing
labor and draft use where
ammal draft only 15 used

Nathng, extra ontouring Jdong
free by SCS (GORY

Chenncal or mechanical weed
control

Labor available tor harvesting,
drving trom carly Mar onwards
Purchase seed?  Bard scaning
may be necessary carlier than
st

Planting Labor i Pebaweeding in
Mar Seeds (free from
ALDER Harvesting May-June

Welb ulled seed bed. Sanitas
hand row planter or RIP
falra Labor ar planting.
<RIt be emphaized)

Schele planter
Manting tabor
Well trained draft power

Improved equip. Knowledge of
anmal husbandry (nalhy
Cost of cquipment

Pwenbeys, weeder
Depending on avarlaalpy
trem Sebele

Date: December 15, 1959
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TABLE 13.1: TECHNOLOG

'ES TO BE OFFERED FOR TESTING 10O FARMER (

1989.90° (CONTINUED)

Technology

SROUPS, FRANCISTOWN AREA,

Uses Conditions for Applications

Subject:  Forages

A) Annual forages Babala
millet and lab lab

B) Perennial forages
Butfel grass and
Siratro

Subject: Manure/Chemicals

A) Animal manure spread
on fields

B) Chemical fertitizer

C) Captan

Subject: (;;;;.'{Ta_;ll'l)' l mx;ﬁ;:v

A} Advanced selection
of genotypes

e e e Land Tiung)

Resources and Inputs Required
{Labor, Cash)

Provide supplemental Anytime but only on good moisture
dry scason feed of — or completely dry soils.

goud quahty for Good sl preparation required
carly feeding of

drzft amir als

Draft arumals,

stall feeding, sup-
plemental feeding
selected livestock.

Land avalable for pennanent
pasture. - Seed before Feb. 1S,
Good sol preparation required

Well tlled seed bed. Broadeast
and plow down or use Schele
row planter. March weeding?
May-June harvesting.

Broadeast on well tlled seed
bed cover with brush harrow.
Sceds (free from ALDIP),
Draft power, weeding labor
(late scason), harvest labor,

Increase sail Use on all soils in TAD.
fertility and
moisture holding

capacity.

Increase soil
fertility

Use 1" on all soils, use N on poor
sutls under higher rainfall
conditions

Seed treatment for
groundnuats. Protect
capensive seed.
linprove germination
percentage

Availatnlity of Captan and G. nut
seed. Fanner must understand
basics of toxie chermeal use.

Parmer evaluation of Avalabibity of seed
potentially mprosed

sorghum and cowpeea

genoty pes.

Donkey cart, considerable labor
for transport to ficlds and
increased weeding.

Transport for fertilizer 1o ficld,
lsbor for broadcasting, and
cash 1o purchase fertilizer,

Cost of Captan,

Norne extra.

LS = Long Season,
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hired to assist the AD in working with furmers 10 collect data, provide seeds and equipment
ele.

Monthiy mectings 1o discuss trials will be held. Farnmers will be asked to describe their trial
experiences, identity problems, and repont their obsernvatons on the trial 1o the group.  The
farmer group meetings will be chaired by the AD. Al meetngs will be attended by ATIP
and district Tevel extension staff.  ATIP and extension staff will visit all trials at least once
during the scason.

A field day will be held near the end o the season. Farmers trom other villages, extension
staff and research statt will be invited to participate.

Following harvest, the ATIP staft will conduct a formal end-of-season survey of participating
farmers 1o obtain farmer assessment of  the s they  participated m, and  the group
activities, This information will be included with extension and rescarcher evaluations of the
group activity in i progress report, and will help measure farmer adoption rates.

137 ENVIRONMENTAL MONITORING

LT RAINFALL AND TEMPERATURE MONITORING

Objective:  The objective of this RMRI deseriptive and diagnostic activity is 10 obtain daily
rainfall and temperature data from experimental sites for use in agronomic and  economic
evaluations of trials.,

Justification:  Raintall and wmperature are (wo unportant parameters in crop production.
and to a desser extent in amimal production. Over the past several years rainfall has been a
myjor Himiting factor in determining the amount of areu planted. the quality ot stand
cmergence and the quantity of grains and forage harvested  Because of high variabihty in
rainfall within village arcas. monitoring must be done on a plot by slot basis. Temperature
IS more constant within an area. so can be monitored at a central Tocation.

Approach:  Duily ramntall readings will be takhen on ram canyes located on experimental
plots. Maximum and ninimam tempe atares wall be revorded at the ATIP compounds.

138 HOUSEHOLD CIRCUMSTANCE!

13.8.1 COOPERATING FARMERS STUDY

Objective:  This is an RMRE descriptive and diagnostic study The objective of collecting
ceonomic and technical data on o continuing hasis 1 to wdentity magor changes and trends
over time i the farming systems in Tutume Agricultural District, Of particular interest are
dat on crop environments, crops planted. cropping systems used, and harvested vields.

Justification:  Since wable agricultural production i Botswana Huctuates greatly from year
to year. due i large part o the harsh climane environment and changing  government
policies, several sears are required adequately deseribe crop production activities. A
continuing monitoring program provides information on the fluctuations in the system over
time, and allows the identitication of trends. such as shifts from one source of traction 1o
another. This information  will assist in the ddentification of ceonomically  feasible
technologies whneh can lead 16 increased incomes without substantialiy increasing risk or

1o
-
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investment,

Approach: To provide system monitoring information, several approaches will be combined.
For environmental information (Section 13.7), daily readings of rainfall and temperature will
be continued.  Cropping and traction animal management practices will be assessed using an
annual questionnaire administered to the households which participated in the multiple visit
survey (MVRQ) near the begi aing of the project.

139 OTHER PROFESSIONAL ACTIVITIES

In order to promote the acceptance of tarming systems work, it is important 1o continue and
increase contacts between the team, farmers and other agencies, both in terms of conducting
joint research and i the inclusion of extension and research staff in farrver group work,
field days and joint visits o tields Linkages and collaboration will be streagthened through
the following activities

LR 1 LINKAGES WITH FARMERS

(). Continue activities with rescarcher managed farmer testing groups.
(b). Continue activities with extension managed farmer testing groups.
(©). Fresent an annual report on AT activities at a kgotla meeting in cach ATIP village.

1392 LINKAGES WITH EXTENSION

(a). Have a regional review of work plans, and coordination of regional activities with
regional DAES personnel,
th). Continue 10 imvolve DAES in the M design and testing of systems” options

through involvement of local ADs, and  district and regtonal DAFS  officers, in
researcher managed tanmer testing groups monthly mectings and field days.

(c). ASSISE N the continuation of the existing extension managed farmer testing groups
located in the CEDA i Nogheast District,

(). Colluborate with ALDER on tllage trials, and forage trials.

(e). Cooperate with the Regronal - Apricaloral - Otfice, actively seek their suggestions

concerning the adentitication of research problems and the Francistown ATIP work
plan, and keep them tully informed of ATHS activities,

(. Collaborate sith the Regional Small Stock Officer on goat management studies,

(g) Prepare articles on ATIP activities. with pictures. for inclusion  in - extension
publications

(h). ATIP semor techmcal othicers will contimue 1o repularly attend DAFS Monthly
Management Meetnings and discuss ATIP activities

(i). AsisCALDEP with their Participatory Trials Program and  District: Demonstration
Farms

13.9.3 LINKAGES WITH ON-STATION RE

FEARCH
Collaborate  with DAR on nllape  syster s research, crop o variety - testing,  equipment

development, and other activinies, including theme group meetings for planning  research
strategies, and presenting seminars
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139.4 LINKAGES WITI VETERINARY SERVICES

With the addition of an anunal screntist/veterinary scientist there has developed work in
conjunction with the Veterinary Services ficld std? and Central Diagnostic Laboratory in the
mvestigation of goat dieases and morality. and methods of control using  management,
nutrition and husbandry

1395 LINKAGES WITIL POLICY: PLANNING

Relevant data sets wdl be reviewed and documented. Fhese data sets will be made available
to the DES O DAR S ather Borswana posernmentad bodies, and o other interested groups for
e use meoreseanh Support for the MOA Gero torestry studs will be provided  as

requested

13.9.6° METHODOLOGY DENELOPMENT

The Branostown VT weant wall contmue 1o work with other members of ATIP in the
preparstion and dissenmation of methodologneal saterials, Emphasis will be placed on the
comipletion ot o Farmimg Systeins Hadbook tor Boswana, The Francistown agriculturad
ceonotst il contimue 1o coordinare eam etforts w0 funther develop and wtilize the
sequential decision system tanew ork

139.7 PRODUCTION OF PAPERS
sinee this wall be the Lst year tor many A TIP sttt o series of defimtive working papers
Wil be preduced sumnnzimy work carried out on specitic topics, together with suggestions
tor future work Inaddinon, all teamy members will cooperate o the production of the
“Farming Systems Handbook for Botswang”
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CHAPTER 14: FINANCIAL PLAN

One of the main objectives of presenting a financial plan in the Annual Report was to give
some idea of the costs that GOB will have (o incur it ATIP type and related (INTSORMIL)
activities are to continue at the same level after the end of the project on September 28th,
1990. This is of course not entirely reasonable, as it is doubtful if all the expatriates will be
replaced by nationals.  Thus, activitities and henee support costs are likely 10 be reduced 1o
some: extent. However, at the moment it is 100 difficult 1o make projections about this.
Therefore an attempt is made 1o give some idea of the costs that currently are being met by

GOB and ATIP. To address this. commitments required have been broken into two
components;

(). Fixed or overhead costs which cannot cisily be costed.

(h. Recarrent costs which have o be met on an annual basis.

Commitments current!y made. that will not likely be necessary after donor funding ceases,
have been listed separately  GOB commitmens with respect to these have been costed in
this report. Commitments not likely 1o continue have been divided o 1wo parts;

(). GOB commitments.
(by. USAID commitments

No atempt is made 10 separate GOB commitments into individual depanments in MOA.
The costs given should be considered Very o tentative in nature. Also. in the tables it s
assumed that AT and ATIP qelated activities (e INTSORMILY will continue in the future
in much the same way ax they are now.,

.1 CONTINUING GOB COMMUTMENTS

These are the commitments that will need 1o continue to be made by GOB. under the
somewhat unrealistic assumption that the current level of comntitment i terms of staff is
maintained.

4.1 FIXED

These are given in Table 1.1 No attempt is made to put a value on these Componenis.

FARLE 13T OVERIIEAD TOR AP AND AHP RELATED ACHNTHIES, SEPT 1957 AUG 198K

U'mi Place Nusher e

. . L Othees : Houses
AllP Gaborone 1 |
Sehele s 4
Malialapye 3 3
Francitown i 6
INTSORMIL. Sehele N 2

' s It ancludes htses tor professional staft only [t dows pot

welude houses  tor the Mpport sttt o Gaborone,  Sebele,
Mahalapye and Franervouwn, or the 12 mondavels m the ATip
villages
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14.1.2 RECURREN’

The
year,

(a).

(b).

following assumptions were made in drawing up the recurrent estimates for the coming

GOB (i.e., BX) Vehicles. A few years ago the Central Transport Organization (CTO)
were planning 1o rent vehicles to governmental departments. However, this has now
been abandoned.  Nevertheless for want of better estimates, the same figures are used
as last year, plus 1047 allowance for intlation.  Table 142 gives some details. The
costs in Table 142 seem rather low indicating that tunds are channelled directly to
CTO, theretore heavily subsidizing vehicles. However the degree 1o which this done
is impossible 1o determine,  Thus vehicle costs are underestimated as far as GOB 15
concerned, espectally as some of the vehicles are in the process ot being replaced

TABUE 132 COSES OF RUNNING GOR NPHICHES

Fovota Type Nunibet CostyVehidor Yo (Pula

o o Thie Cost - Running cost?
Fondorurer Station Waen | 1399 4,020
Fandemiser b CooAee RANUS

' Assirtes vebiele tecels 30,000 ko per year, and b e of five hifometers e iter
Costoob petrel per Tier s Ps2

This aboncdodes thive veticles for Mahalapye, thiee tor Franandown, and one tor the

RO

Salaries of Staff.  In order 1o simplity e calealations, the median salary in each
runk is used. Ao there are allowances or support costs that are budgeted for
transport. travelling and subsistence. Assumptions used are given in Table 143,

FTARLE 143 MEDIAN SALARIES AND ALTOWANCES OF GOB STALT,
SERL Tose AUG 1o

Rank Numbers in Aty . ___CostPersond Year_(Pul;
- AP CINTSORMIL - Salary 0 Allow
2 N 16,884 2,145
C3 3 i 13,724 1,785
CHs 1 | 12,936 1,682
(& ! 11,160 1,450
31 3 8,820 1,147
B2 5 2 64972 906
11 1 6012 782
B3 2 5,946 773
BS ¥ 1852 S0
Industnal Class 6 _3m BREY)

' These have heen estimated to he 137 of the salary.

Estimated recurrent costs for running the ATIP and ATIP related activities in the form that
might exist after donor-funded support finishes are given in Table T4

File:

TABLE TV ESTIMNIED RECURRENT CONTS FOR UNDERTAKING ATIP AND ATIP RELATED
ACHIVITIES, STRE 1osy AUG 1o

i\

fem © Amount (Puly; I(;' Whom 1y t‘l‘l”l‘l’lll)‘ P

For NTIP i INTSORMIL Relare!
. GOR Project GO o Pogeet
Sabanes and Allowanees
Other than Industnal Class 26261 41570
Inductnal Class 20,310
Casual 1ahor 15,000 15,000 1,000 1.000
Vehles 636N 15000 N6
Aiveellaneoms” K0,000 20,000
Lot 16232 o ATKTY 0016

1 table anciudes roosment expendunne that wall need to be contineed by GOR i the Tong mn after donot
farching s swdbdian Some of the enties i the table are based on ligares i Tables 182 and 143
T Brdes purcbose of cquprent b asomplements, consumable stores, ete
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4.2 CURRENT COMMITMENTS THAT WILL NOT CONTINUE

This section includes estimates of commitments that will not be necessary when the project
is over.

2.1 GOB COMMITMENTS

These commitments are listed in Table 145, They include houses, allowances, and shon
and long-term training.

FABLE 195 CURRENE COMMIFMENTS OF GOB THAT WILL NOT CONTINUE
AFLER DONOR FUNDED SUPPORT 1S WITHIDRAWN

hem

SV N | L INTSORMI_Related

[ ceeeNumber_ Cost _Number  Cost
Houses:  Sebele 1 Unknown 2 Unknown

Mahalapye 1 Unknown

Francntown 3 Unknown
Allowances for Techmeians® 5 10,975 2 5,390
Shoit Tor pumng” 25,000
Long-Term Trning' 6 240,000
o e oo Bamal Totd Cowt 128075 PN ) S

Assumed 1o be g mte equivalent to C2 (722,195 in Table 143

This is rough estimate. Individuads sent on short-term tramning can cse ATIP funds for
per diem and tntion, but wrfares have 1o pad by GOB

lxpressed in person years, and estimated af 4 cost of P00 per year

14.2.2 DONOR-FUNDED COMDMITMENTS

Table 146 gives the commitnents planned by ATIP and ATIP-related activities that are
being met through funds originating from USAID. It iy anticipated that these commitments
will not need 1o be assumed by GOB once donor-funding is withdrawn,

FTABLE 1V6 COMMITMENTS 10 BE MADE WITIE DONOR FUNDS
THAT WILL NOT NEED 10 BE ABSORBED BY GOB IN
IHE LONG RUN, SEPT 1687 AUG, 1088

dem U Allp _INTSORMIL,
Statt
Long-Term Person years 7 2
Consultants Pervem months T 1
Truning
Long- Term Pervon years i
Short-Term® Person months h]
Suppont St Person years 3
Vehiele Suppeorg! Netueles o 23
‘

s 15 i eagh estimate

It does st anclude those who wall TECCIVE ) SCNIee Laining

Including alowances estimated at 139 of the the salary, total cont 1y P63,000,

' Estimating costs at P7.(4%0 per year (hree of the vehicles ans very ol the total cost is estimated
to b ahont P38 (0%)

.

These commitments are satisfied from a number of places: ATIP under the MIAC contract,
ATIP under USATD/B, and INTSORMIL.,
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14.3 CONCLUSIONS
It is anticipated that on the basis of the data presented above, which must be considered
very tentative in nature, the recurrent cost to GOB of ATIP and ATIP-related activitics for
the period September 1989 10 August 1990 will be in the region of P660,086 (see Tables
14.4 and 14.5), of which P275975 (Table 14.5) 15 a shon-run commitment that GOB should
not have to incur in the long-run.

As far as USAID support is concerned, costs that will eventually have to be absorbed by
GOB are estimated to be around P142,016 for the period September, 1989 to August, 1990
(see Table 14.4); while commitments they are currently making, that will not have to be
absorbed by GOB in the long run after USAID funding is withdrawn, are given in Table
14.6.
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APPENDIX: ATIP DOCUMENTATION

Al POLICY

Papers written by ATIP stlf are disseminated i the following manner,

A.LT EXTERNALLY PUBLISHED PAPERS (EP SERIES)

Copics of anicles and papers on ATIP work thal are externally published are kept in limited quantitics.
Many of these are fikely 0 have carlier been produced as Progress Reports, Miscellancous Papers, cte.
Likely audience: national and international.

A2 RE

ARCH PAPERS (R SERIES)

Research Reports are published by the Government of Botswana and are submitted 10 external review
(review by individuals outside ATIP). This generally means approval by the Chief Arable Research
Officer and the Director of Agricultural Research,  These consist of comprehensive summaries of ATIP
work plus detuled reports on specitic topics. Likely audience: Tocal and international,

AL3 WORKING PAPERS (WP SERIES)

These are papers that deserse wide circulation, and have particular methodological or empirical value,
They are submitted (o ttermal roview amongst ATIF members, They have o standard designed cover,
with a hole in the nuddle of the front page showing the title, They are numbered ATIP WP-1, ATIP
WP-2, cte. Libely audience: Joval and other people mterested m farming systems work, both nationally
and internationally

AL MISCELLANEOUS PAPERS (MP_SERIES)

Tiese consist of conterence papers, tnp reports, ete, and are not generally subject to review,  They are
numbered with the year tollowed by the number in that year (e, ATIP MP B4-10 ATIP MP 8422, cte)).
Likely audience: mamdy TP and other mterested individuals inside and outside of Botswana,

ALS PROGRESS REPORTS (PR REPORTS)

These we pomanly papers wrtten by staff members in ATIP, are not reviewed, and consist of research
results, methodological isues, ete. They can be drafts of material o be published - another form.  The
idea i to systematize the way i which information i produced and circutated. Each location produces
ity own series. Theretore cach arsa Mahalapye, Francistown and Gaborone identily their papers with M,
For G tollowed by the year tege 84, followed by the number of the Progress Report 1 that year (e.g.,
1,2, cteo. Anexample might be ATIP PR F$1-3. 7 No cover is produced for these Progress Reports, and
circulation of the imtormation i~ lited. Likely audicnce: ATIP saff and other interested individudis in
Botswim,

AL6 REPORTING DOCUMENTS (RD SERIES)

These are reporune docament . required by USAID. Ther consist of an annoal feport containing material
not only on professonal matiers, but also covermg <tnling, wamnge and administrative matters. and an
annual work pian. el audences primatily ATIE slf, USATD and MIAC, and mstiotions within
Botswana.
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A2 PAPERS WRITTEN BY ATIP

Copics of most of the papers Iisted below are available on request. This is a cumulative list and includes
all papers written since the inception of ATIP,

A2l EXTERNALLY PUBLISHED PAPERS

1983

ATIP EP 83-1. Baker, Do, E. Modiakgota, D. Norman, J. Sichent and M. Trirongo. "Helping the Limited
Resouree Fasmmier through the Farming Systems Approach 10 Research”, Culwre_and_ Agriculure
19: 1-8

1984

ATIP BP S4-10 Norman, DL D, Baker and J. Sichert, "The Chatlenge of Developing Agriculture in the
H00-600mm - Rainlalt Zone  within the SADCC Countries”. Zambabwe _Agncultural Journal
810):205-214,

1983

ATIP EP 85-1. Norman, DWW, “Some Problems in the Implementation of Agncultural Research Projects

with o Famnng - Syswems Penspective”, FSSE Networking Paper No. 30 Gainesville: Intemational
Programs, University ot Florida, 1983,

ATIP EP 8320 Noman, DWW, "The Limited Resource Farmer and Afnea’s Food Production Crisis”, In
IEDC k44, Feralizer Elticiency Research and_Technology Transter Warkshop for Africa South
ot the Sahara. Muscle Showds: International Fertilizer Center, 1983, pp. 23067

1986

ATIP EP So-10 Baker, D.Coand 10 AL Hobbs, “Iistiutionalization of FSR and E in Botswana: Current
Programmes and Issues™ In C Flora and M. Tomecek (Bds)y. Selected Proceedings of - KSU's
1984 Farming Ssatems Rescarch Sympositm, Faming - Systems Research and _Extension:
Implementaton and Monitoring, Farming Systems Research Paper No. 90 Manhatan: Kansas
State University, 1986, pp. 110-134,

ATIP_FP 86-20 Koch, BA. "Farming Systems Research on Animal Husbandry Problems in Tutume
Agncultural Distnict ol Botswana”,  In C, Flora and M Tomecek (Eds.), Selected. Proceedings of

RKSU's 1984 Farnung Systems Research Symposium. - Farming Sysiems Research_and_Extension;

Implementation and Monitoring, Farming Svstems Research Paper Noo 90 Manhattan: Kansas
State University, 1986, pp. 258-208.

ATIP EP 86-30 Nomian, D.oand M. Collinson, “Farming Systems Research in Theory and Practice”. In J
Remenyt (do. Agncultiral Systems Research tor Developing Countries. ACIAR Proceedings No,
L Canberras Australan Council for Intemational Agricultural Research, 1986, pp, 16-30.

ATIP EP 8O- Nomman, D and D Baker. "FSR Credibility and Expenences i Botswana”™.  In Mook,
JoaEd), Understanding Aftrica’s Rural Houscholds and Farming Systems. Boulder: Westview
Press, 1986, pp. 6-37,

ATIP EP 80-5. Tremt, C., Monvatsy, T, and E, Modiakpotla, “Progress and Needs in On-Farm Research
m Botwam . o CIMMYT (Ed.), Report of o Netwarkshop ol Eastern and. Southem_ Aflrican
Semor Agricultural Administrators on lssues Systems Based On-Farm_Research, Nairobi:
CIMMYT, July 1986, pp. 13-16.

ATIP EP Ro-6. Mcrate, Y., D, Baker, and D. Norman. “Socio-Economic Constraints o Fam Equipment
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ATIP_EP _86-7. Baker, D.C. and D.W. Norman. “Farming Systems Rescarch and Extension in Harsh
Environments: Development of a Farmer Cooperator Approach in Botswana®. In C. Flora and M.
Tomecek (Eds.), Selected Proceedings nl',,_l__\’SU};_,ﬂlil?_(j_;F;mning,,S_\jsmuﬁwj{_qscglrL_'h_S;mux)._s‘imlL
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Research Paper No. 110 Manhattan: Kansas State University, 1986, pp. 535-555.

ATIP_EP 8o-8. Koch B., Masihara, S., G, Hewrich, and W, Malho. "Draught Animal Management and
Eany Ploughing™.  In C. Flora and M. Tomecek (Eds.), Selected Proceedings of __KSU's 1985
Farmming_Systems Rescarch, Symposium, Farmung_ Systems Research_and_Extension;_Management
and_Methodology, Farming Systems Research Paper No. L Manhattan: Kansas State University,
1980, rp. 467-474.
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ATIP EP R7-1. Gray R., and . Horspoot. “Usmg Donkeys for Draught Power™. Four Parts, Agrifacts.
B/28/1-4. Gaborones Depariment of Agncultural Field Services, Ministry of Agriculture,

ATIP EP 87-20 Hemrich, G, Fo Worman, 8. Masikara, and R, Gray. “Link Among Farmers, Extension
and Research Tor Agnculral Development”. Agrinews, 18 (April 1987); 8.0,

ATIP EP ST-30 G, ROCo " Donkeys™. Northern Advertiser, 107:11 and 110:11. July/August, 1987,

ATIP EP 874 Worman, B A TP Project i Totume District”. Northern Advertiser 125 I4-15, 27
November {987,

ATIP 1P 87-5. Norman, DW. Baker D.CLoand 1D, Sichert, “The Challenge of Developing Agriculture
i the 00000 mm Ramtall Zone within the SADCC Countries™, In Bovle, P10 (Ed), Agronomic
Adjistment o Enviromuent of the 400-600 mm- Rainfall Zone of Southern Africa. SACCAR
Workshop Series NodlL 1987, Gaborone: SACCAR, pp. 17-36

1988

ATIP BEP SS-L Baker, DO and DWW, Normun A Frameworh lor Assessing Fanning System
Activiies i Nationab Setings i West Afnca with Specral Relerence 1o Senegal, Nigeria, and
MalisIn Abalu, GO en alo did), Fanming Systems Rescareh in West Africa Proceedings of
the West Afan Fannnne Svstems Research Network Workshop, Dakar, Senegal, 10-14 March
TOS6, Febry TUSS ppo 6287

ATIP EPR SS-220 Notman, D, Baker, Do Henneh, Go,oand E. Worman, “Technology Development and
Fanner Group - Bxpenience trom Botswana™. Bypenimental Agoculture, 24 (323212331

ATIP EP SN2 Ketsthle, T Caplon, C Madidh, T oand P Bacon “Estimated Tractor Costs for
Ploashmg i the Southern Region ol Botswana™  Kanye: FSSR. DALS, Botswana,

ATIP EP OSSO ATIP, ADNE and IFSSR. “hpact  Assessment of the Accelerated Rainfall  Arable
Production cARAR and Droueht RelicfiDRY Programmes: Fxecutive: Summary”, Gaborone: DAR
and DAES.

ATIP EP 3N Worman B Aerbe, Yol DL Noffii, increasine Farmor Partiogpation i PSR the
ATIP Expericace with Farmer Testing: Groups™. tn Ly, T and F. Balima (Eds), Philippine
Upland Research and Fatension: Tramimg Workshop, Proceedines ol Workshop held 19-24 June,
POSS. ol Visca, Basbay s Fevter Visc Fasming: Systenis Development Project, Eastern Visayas,
pp. 177092

ATIP EP SS-60 Norman, D, Siewele, Ho, and DL Baker, “Reflections on Fwo Decades of Research on
Sorghum-Based Famunng Systems i Northern: Nueeria and Botswana’ . In Rukuni, M., and R,
Betnsten (hdw, Somthern Atnca: Food Sceeurity Policy. Options. Harare, Zimbabwe: UZ/MSU
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Symposium 1987: How Systemys_ Work, Farming Systems Research Paper No. 15, Fayetteville:
University of Arkansas and Winrock International Institute lor Apniculural Development, 1989,
pp. 287-301,

ATIP _EP 89-2. Raker, D, “Adapuve Rescarch: it has been Implemented i SADCC Countries.”  In
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Countries.  Proceedings of a4 SACCAR Workshop, Arusha, Tanzania, 22-28 March, 1988,
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A22 RESEARCH PAPERS

1986

AT RE T ATIP Tarmng Svstem Research Activities, at Mahalapye: Summary ol Activiies, 1982-85".
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ATIP. WP 10, Gray, R, C. Berg, and R, Windsor,  "Blood Paramoteis of Goats, Ancsia Village,
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ATIP _ WP 12 Baker, D, "ATIP Mahalapye  Trial - Parucipation:  Participant  Characteristics,
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ATIP WP 15 Baker, . "Agncolural Development Setung in Botswana®. July 1988,
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July 1948,
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ATIP WP 19, Baker, D. "Food Consumption in Shoshong and Makwate”, August 1988,

ATIP_WP 20, Baker, . "Livestock Management in Shoshong and Makwate”. August 1988
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Botswana,”  June 1989,

A24 MISCELLANEOUS PAPERS
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tmprovement Project, Botswana”, Paper given at Workshop_for US Technicians_ Preparing for
Overseas_ Assignments, Manhattan, Kansas, 10th - 14th May, 1983,
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Credibiliy and Faperences i Bobswang Paper presenied at ADC sponsored - conference on
Ity Houschold Processes and Farsnng Systems Analy sis, Bellaeio itdv, Sth-9th March, 1984,
Now published, sce AT EFP St

ATIP MP S22 Noonan, Dw Instiotonalizime the Fammng Svatems Approact e Research ™. Semmar
Ve dt INAT Tunes T, 120h March, 1984

ATIEMPNE R Nonnan, DW O Consultaney o Tunesia Muaich 1oy

AT MP S8 Hobbso JA - Repart on a0 Visit o the Fanmimye Ssatenis Resear, Project. Department o
Avncultunal Research, Masenn Lesotho, May 1984

ATIP AP SES0 Baker, DO oand 1AL Hobbs, Farmime Systems Research and Extension i Botswana:
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tplementation and Montormg, “th T O 1983, Manhattan, Kansas, CSA. Now published.,
s NTIP R S o

AP NP Sdo0 Kech, BA and W Matlho “anmim Systems Rescarch on Animal Hushindry
Problems i Tutun - Avncalral Distrct ol Botswana™. Abstract of paper aceepted ot the KSU
Fanmmg - Svaoms Recarch Sympostin on Famnng  Systems Research and Extension:
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ATIPOMEP SES Mller, Woand S Miller Avrcalaral Psicny Polics and e Fitect on Production and
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ATIP MP 85-1. Norman, D.W. "The Limited Resource Farmer and Africa’s Food Production Crisis”.

ATIP MP_85-2. Norman, D. and M. Collinson. “The Concept of FSR in Theory and Practice”. Invited
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on_Farming Systems Research (FSR), Hawkesbury Agriculural College, Sydney, Australia, 12th -
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CIMMYT/GOB  sponsored Regional Workshop on - Socio-Economies and Microcomputers _in
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Botswana™. {[n Press).

MP 857 Buker, DC LM Fhnr and N. Hunter. "Contnbutions ol Farm Management Economists 1o
ESR and B Botswana™. Paper presented at CINMY T/GOB sponsored Regional_Workshop_on
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2nd-4th July, 1oRS
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MP_85-4 Baler, DC Labour Productivity i Tradmonal Aenculture”. Invited paper given at The
National Semimar on I abour Productivaty i Botswana, Gaborone, 8th-11th July, 1985,

MP RS-10. Hobbs LA Rescarch/Farning: Systems Teamy/Extension Relanonships and Agricultural
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MP SS-TE Nonnan, DW “Farmungs Systenis Research e Afnca -+ An Overview”. Invited paper
given at The Farning Systems and Extension: Seminar, Nhiangano, Swaziland, 22nd-23rd April,
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MPSS-120 Maskara, S G Hemnch, Wo Matlho, and B Koche "Draught Ammal Management
for Earlly Ploughmg™  Paper presented at the KSU Farmung Systems Research Symposium on
Farmmg Systems Rescarch and Extension: Management and Methodology, 13th - 16th Oct. 1985,
Manhattan, Kansas, USA Now pubhished, see ATIP EP 86-K.

MPBS-13 Baker, D.Coand DWW, Norman,  "Farmmyg Svstems Research and Extension in Harsh

Environments: Development of a Farmer Cooperator Approach i Botswana”™. Paper  presented at
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Management and Methadology, 13th - Inth Oct 1985, Manhatan, Kansas, USA. Now published,
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Agriculral_Rescarch,  Extension, _and_Teaching_Personnel of  Eastern__and_Southem__Africa,
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December, 1985, Now published, sce ATIP EP 86-6.

MP 85-16. Nyguard, D oand Do Norman, “The Potental Use ot Farming Systems Research in
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MP SO L Baker, Doand D Nomia, A Framesork for Assessing Farming System Actisities in
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148G,
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MEP RO Hemoch, GAL O Madiahgothe, Eooand DOW 0 Nornan, “Enhancmyg the Productivity of
Natonal Acncaltural Rescarch Programmes o Farmime Syatems Research. the Case of the
Semt-Ard Veas of Sub Saharan Al Ivited paper winven e nternational - Drought
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MP o Sod Bakher D obvwana - Avncultucal Technotors Tmprovement Project. Mahalapye
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MPR6-S Grass R Goat Production i Botswana faper s the SR CRSP Fifth Annugl
Saentist Workshop, Noairobi, Kensa, Sth oth Nowemiber, 1950

MP Xb-6. Gray, R Farmimy Systems Work Invated paper given at the Ammal_ Produoction
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MP 86-7. Norman, D Farmimy, Systems Work and Fatension”. Paper aven at the Extension
Crop Otticers Mecong. Denbam Rural Tranming Centre, 18th 195 December, 1956,

MP B6-KR. Sichert, ) On Farm Trads and Demonstanons . Faper gven at the Fxtension Crop
Othieers Meceting, Denham Rural Trainmg Centre, 18th-19th Devember, 1986

MPOS6-O Aakwaye, B Goat: Management, Milk and Meat Prodaction. Tatume  Distrct,
Botswana™ - Project Paper for Seale Hasne Collepe, UKL December 1986

ME So-16. Trent, Co Rescarchlatension Lankages™  Paper presented at SADCC Extension Study
Visit, Gaborone, Botswana, Ist-5th December, 1956

MEP 8710 Gray, koand DL Horspool, “Using: Donkeys tor Draught Power™. Four Part, Prepared

for publication as Agntacts. Now published, see ATIP EP 87-1.

MP 87-20 Norman, D, and Do Baker. “Incentives lor the Devetopment of the Arable (Cereal)
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Incentives for the Development ot the Arable Sub-Sector (Cereals) ain Batswana, Gaborone, 18th
Marh, s
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ATIP MP 87-3. Sicbert, J.DD., and E. Maodiakgotla,  "Water Harvesting and Soil Moisture Conservation in
Dryland Farming'. Presented at National_TrainingCourse _on_Reclamation_and Management_of
Deterigrated Soils, Gaborone, 10th March 1987,

ATIP MP 87-4. Norman, D., D. Baker, G. Heinrich, S. Masikara, and F. Worman, "Farmer Groups for
Technology Development: Expericnces from Botswang”. Prepared for Workshop on Farmers_and
Agrig;ﬂumI“Rgscuruh;,(‘Qmp_lgugu_mgf Methods, IDS, University of Sussex, England, 27th-31st

July, 1987. (Now published, see ATIP  8Y-6).
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Systems_ Symposimm at the University of - Arkansas. Fayetteville,  Arkansas, USA, October
I8th-22nd, 1987. Now published, see ATIP_EP 89-1.

ATIP_MP_87-6. Worman, F. "Feonomie Anmalysis of the ATIP Double Ploughing Trials, 1983-87",
Presented ac Department of Agrnicoltural Rescarch Seminar on Double _Ploughing.  Scbele,
Botswana, September 7th, 1987

ATIP MP 87-7. Hewrich, G, S, Maskans, F.o Worman, and D.C. Carter. “Etfects of Tillage Systems on
Weed Growth and Weeding Labour Requirements™. Presented Depariment_of_Agricultural
Research Weeds Workshop, Botswana Apnculiural College.  Sebele, Botswana, June 19th, 1987,

ATIE MP 8T8 Do Baker, " Tap Report: UZ/MSU Food Seeurity. Research Methadology  Workshop®.
Harare, Zanmbabwe, 2325 March, 1987,

ATIP MP_ 879 Siebert, 1D and B Modiakgaotlh, "Tidlage-Planung Method  Effects on Weed
Development”. Presented at Depariment ol Agnenltural Rescarch Weeds Workshop,  Botswana
Agrniculturad College. Sebebe, Botswana, June 19th, 1987,

ATIP MP 87100 Nonnan, D, D, Baker, G, Hemneh, and 1 Worman. " Fechnology Development Farmer
Groups: Eapeniences from Botswana™ Now published, see ATH? EP 882,

ATIP MP 87400 Baker: D.Coand D)W, Nomwan,  The Farming Systems Research and Extension
Approach o Sl Farmer Development™. October, 1987 thorthconvng

ATIP MP R7-120 Noman, DW T Sipwele and D Baker.  Reflecuons on Two Decades of Research
on Sorghum- Based Farnnng: Systems e Northern Nigeria and - Botswana' Presented at the 3rd
Annual Conference on Food Secariy Research i Southern Atrea, Harare, Zimbabwe, st - Sth
November, 1987 Now published, see AT EP SS-6

ATIP MP ST 13 Buber, D Frp report University ot Zimbabwe Thind Annnal Conference on Food
Secenity e Sowthern Atra . Harare, Zunbabwe I - b November, 1987,

ATIP MP S7-140 Baker, D Weed Control Dunoy Diought. a Faot Sheet” Presented i Department of
Agriculturad Research Weeds Workshop, Botswana Aencultural Collere, Sebele, Botswana, June
19th, TO87

ATIP MP S705 0 Jonas ©0 0 Zambaa Trip Report It Household D paene s and FSR/E". Lusaka,
Zambia, 26th - 29t Marca, 1087,

ATIP MP 87-16. Baker, D, "Research Relatng 10 Houschold Food Sccuriy Amalysis Carried Out by an
On-Farm Research Team of the ATIP Project n the Mahalapye Arca, Botswana™. Presented at
the UZ/MSU Food Scecunty Research Methodology  Workshop, University of Zinhabwe, Harare,
Zimbabwe, 2ind - 2Sth March, 1987

1988
ATIP MP SS-10 Worman, 1, Gl Hewneh and S, Masihara, Strengthemng the link Among Farmers

Extemaon and Research tor Agnicaltoral Development i Botswana™. Snbmanted for pubhcation i
the Tntormien Cente tor Low Extennal Input Agncufture Newsletter.
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ATIP MP 88-2. Buaker, D. “Adapive Rescarch: How it has been Implemented 1 the SADCC
Countries”.  Invited for SACCAR Conference, Arusha, Tanzania, 22nd - 26th February, 1988,

ATIP_MP 883, Baker, D "Women and ‘Trials Maragement in Botswana: Experiences with Farmer
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ATIP MP BR-4. Molutsi, P and D. Norman., “Methodologies for Development Research in Rural Arcas”™,
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Botswana”. March TOSNC Submutted for use i Conference on__Participative Technology
Development hosted Iy Information: Center Jor Low  External Input: Agricalture, Apnl 11412,
TONS. The Netherlands

AP MP S8-60 Sichert, Joand o Modiahgotth, “Water Consersation and Use Pattems i the Traditional
Croppine System b Botswana” Prepared tor International D land_Conterence, Bushland, Texas,
Aargust TUSS

ATIP MP 8870 Wornan, oY Merafe and D, Norman, “lncreasing Farmer Participation in FSR/E: the
ATIP Expenience with Farmer Groups™. Invited tor Philippines Upland _Rescarch_and Extension
and Trnnmg, Viscus Eovie, Tone 19241, 1988 Now potsne’ see ATIP EP 8Y-S.

AT MPOSSSS0 Siebaat 1oand Modishgota, “Evaluaton ¢ Factors Aftecting Sorghum Yield On-
Fam Dunng Driought i Boswana and Potential tor Yield Improvement for Yield Improvement
Pang Convertonal Tilagee Planung Opoons™. Invited for Forum on_On-Farm Research . Arid
and SemeAnd Countnies, hosted by CINMMY'T, Dpboutr. May 23rd-27th, 198K, Now published.
see AT BRSO

AT AP RS-0 Worman B Do TTnp o Report; - Phulippines Upland - Rescarch and - Extension
Craming/Workshop, Vs Levie, Plulppines, June 19-24h . 1958

AP NP SN H0 Seleka, | Futablsliog Formab Marhets tor Soall stk e Tutume Agrnicolier
Dustrict of Botswant Seplember, 1988

AFIE AP NS T AMackara, 508 Worman and G, Hemneh, The Role of Farmer Testing Groups 1n
Research and Faensions Som Experiences in Botswana™. Parer wiven at the 8tho_Annual
Farmung  Ssstems Syinposium at - the University of - Arkansas cayeteville, Arkansas, USA,
October 9th-12th, 195 Accepled tor publication

AT MP SN Sichert, ] Soland Water: Management at the Farm Level”. Invated paper given at
SADCCSACCAR Wark hop on Objectives, Strategres and Techmques and Apphed Research on
Soit and Waer Managcment, Gaborone, September 20th-20th Seprember, 1988,

ATIPMP SR 130 Grav RO Koch, B Mahabile, W Windsor, R Holmes, A - and € Bere,  Blood
Parameters of Donkes i Botswana™  Submitted 1o Troprcal Agncultne

ATIPMP NS4 Gy, RO hoch, B Mahabile, W, Windvor, R Holmes, AL and C. Berg, * Blood
Parameters of Goars m Bolswanma™, Subimntied 1o Tropical Agricultare.

ATIPOMP SNAIS0 Gray, R and W AMahabile, Producion Paramcters ol Tawana Goats' . Submined o
Tropical Ayniculure

ATIPMP SS- 100 Hemnch, G, Worman, b oand S Masihara “Tmproving the Efhiceney ot On-Farm
Research and Ensane Direet Farmer Parnapanon an Tedhnolow Development, with Farmer
Testine Groups Baper given at the Anmal ASA - Meetng, Anaheim, Californe, USA, 2T
Nov-2nd Do 1958 o be published n Agronomy Abstracts

ATIPNME ST b b Gooand B Worman, Doable Plowinis o b ow Baernal Taput Technology for
Increasime Cen Srodn non ons Hardy el Sonls 1 Fintery Botswsma Baper viven al the Annual

Prce. An2/apps 141 [xie: December 15, 1089


http:hitrl.il
http:rlilil~iV.ll

ASA Meeting, Anaheim, California, USA, 27th Nov.-2nd Dec., 1988.  To be published in
Agronomy Absiracts,

ATIP MP 88-18. Sicbert, )., Modiakgotla, E., Caplan, A., and E. Makhwaje. “Farmers' Decision Making
in Relation 1o Access 1o Resources and Climatic Uncertainty”,  Paper given at Seminar_on
Sustainable Dryland Management, Palapye. Palapye Development Trust, 7th-10th Nov., 1988,

ATIP MP 88-19. Hill, B., Mmopi, K., Modiakgotla, E., Moji, G., Moremedi, G., and L. Sctshwawelo.
"A Tour of African Farming System Projects by Botswana Agricubural Officials, 19th-27th April,
1988". A Tnip_Report.

ATIP._MP_88-20.  Norman, D., and S. Bock. "Some Notes on Policy Trade-Offs."  Prepared as a
background paper for The Agricultural Sector Review:,

1989

ATIP_MP_8Y-1. Tibone, C. "Women's Arable Agnculture m Relation o the Man Factors of Production:
The ATIP Expenience”  Paper presented at the Molapo Development Project. Workshop__on
Constrannts in Agricultural Development, Maun, 10th-12th Apnl, 1989,

ATIP MP 89-2. Makhwaye, o "Animal Traction i Mabalapye Arca.” Paper presented at the Molapo
Development Project Workshop on Constrants i Agnicoliurad Development, Maun, 10th-12th
Apnl, 1989

P MPS9-3 Modinkpotfa, o "The Effect of Tillage and Feinlizer on Sorghum Production Under
High Potentiat Sites.” Now published, sce AT EP 89-3,

ATIP. MP 890 Tibone, €. "A Crimeal Analysis of Health Hazards Assoctated  with - Agricultural
Activities i Botswana and How They Affect Waomen Paper presented at Workshop on_the
Health and Satety of Women at the Work Phce i Botswaoa, Gaborone, 26th-28th June, 1989,

ATIPMP SeS0 Norman, D “Accountabihity: a0 Dilennn e Fanmings Ssatems Research,” Now
published, see ATIE Fir S9-S5

ATIP MP 89-6. Wornan, ¥, G Heinnch, Co Tibone and o Neseane. CIs Fanmer Input mto FSR/E
Sustamable?  The A TP Eapericnce i Botswana™. Paper poven at the Yth Annual arming
Systems Symposigm at the Umiversity of Arkansas. Faveltewitle, Arkansas, USA, October, 1988,

ATIP MP 897 Hemrwh, G “Tnp Reports Workshop on Farmer fnnovation and Technology  Testing,
Yundum, The Gambuy, 29-30th May, 1989,

ATIP MP BO-R Thedtord, T F Worman and K. Kelmogiale, "Causes of Discase Among Goats in Three
Villages i the Tutame Distnet of Botswana,” Prepared tor the Botswana Veterinary_Association

Annual Mecting, Guaborone, November 16th-17th.

ATIP MP 8990 Madiakpotta, Booand D0 Norman, “Planming, Management and Evaluation of On-Farm
Expenments: ey an Botswana™. Invited for CIMMYT Workshop on Issues_Relited_ to

Planmng, Management and Evaluation of On-Farm Expenments, Arusha, Tanzama, December dth-
Sth, 1989,

A25 PROGRESS REPORTS

GABORONE

1983

ATIP PR GRI-1. Hobbs, AL "Report on o Visits 10 Apricultucal Extension and Research Officers by the
RELO", May [U83,

ATIP PR GS3-20 Hobbs, Ao and G Moremedi, "Report on Prohlems Raised by Southern Region ADs
and DAOS and Soletions Proposed by Research Otfoers™. Tune 1983,
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1983

ATIP PR _MR3-1. Baker, D., Tjirongo, M., and T. Monyatsi. "Houschold Chamcteristics in Shoshong East
and Makwate: November 1982 Sample Frame Census Summary Results”. October 1983,

ATIP PR MR3-2. Baker, D.C. "Early Scason Cropping Plans of A.IP Mahalapye Farmers”, December

ATIP PR MRI-1. Baker, D.C. "ATIP Makwate Farmer Workshop, 18th April 1984, June 1984,

ATIP PR MSS-20 Baker, D.C. 1983 Agricultural Demonstrator Survey: Tables and Summary Findings.
Part One: Extension Area Characteristics in the Centeal Agricultural Region”. September 1984,

ATIP PROMSS-30 Baker, D.C 71983 Agricultural Demonstrator Survey: Tables and Summary Findings.
Part Two: AD Activines and Constraints on Effectiveness i the Central Agricultural Region”,
Sepicmber 1984,

ATIP PROMES-L Baker, D.C. 71983 Crop Management Survey: Tables and Summary Findings,  Part
One: Household Characterisies and Practices of Farmers Cooperating with ATIP Mahalapye”.
September 19%4

ATIP PR MBS Baker, DO 71983 Cowpea Baseline Survey: Tables and Sumunary Findiugs from ATIP
Mahalapye Fanners™, September 1984,

1985

ATIP PR OMSS-L 0 Siecbert, 1D, °A Portable: Quadrate Samphng Method for Measuning Plant Stand
Establishment and Harvest Outcomes™.

ATIE PR OMSS-20 Lesotho, ). and D, Baker. "Decision Unit-Management Information Study: Exploraiory
Study™. December 1983,

14986
ATIE PROMS6-T. ATIP, Mahalapye, “Progress on Work Planned for 1985-1986", May 1986.
1987

AT PR MST-1. Baker, D, "Observations on Gender Issues in Botswana Farming Systems Rescarch”.
February 1988,

ATIP PROMST-20 Caplan, AL D, Baker and S, Bock.  Optons and Improved Chicken Management:
Findings from an nformal Swdy™. April 1988

ATIPPROMRT-3 Baker, D, “"Predicton of Sorghum and Millet Processing: Time {or Use in the
Economic Analysis of On Farm trals™. Febriary 1988,

ATIP PR OMST-40 Baker, D "Types of FS work: o Temumology Update™ February 198K,

198K

ATIP PROMSS-1 Baker, D0 'Farme Population Charactenstics 1n Shoshong and Makwate: the MVRU
Survey Households, 19847 July 198K,

ATIP PROMSS- 2 Baker, D "Frequenctes of Cash Transaction in Shoshony and Makwate”, August 198K,
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ATIP PR M§9-1. Modiakgotla, E. "Custom-Hire Row-Planting Scheme, 1987/88". March 1989,

ATIP PR M89-2. Caplan, A., E. Makhwaje and D, Norman, “"Cooperators Bascline Survey, Mahalapye,
1988/89."

FRANCISTOWN

1983

ATIP_PR_F83-1.  Miller, W. "ATIP Sclection of Villages and  Participating Houscholds in Tutume
Agricultural District”. November 1983,

1984

ATIP PR_FES4-1. Aliller, W. and T, Seleka. “Cowpea Bascline Survey: Implementation and Findings in

Tutume Diswrict”, September 984,
ATIP PR FB4-20 Koch. B.and W, Matlho. "Livestock Practices Survey”, November 1984,
ATIP PR IS4-3. Koch, B, and W, Matlho. “Dranght Management for Early Ploughing”. November 1984,

ATIP PR _FB4-4 Koch, B. and W. Matho. “Plough Condition Survey and Observations Concerning
Harnesses ana Yohes™, November 1984,

ATIP PR ES4-5. Koch, B.and W, Matlho. “Supplemental Mineral-Mix for Animals”. November 1984,
1085

AFIP PROERS-L0 Miller, W " Analy s of Censis Frame Survey - Matobo, Mathangwane and Marapong
Villiages anthe Putume: Aenicalturat Distrct of Botswana, October 19837, March 1985,

ATIP PR OESS20 Koch, BA and W Matho, “Livestock Inventory Changes on ATIP Farms in 1984™,

ATIP PR EFB5-3. Koch, B and W, Matlho. “Dry-Scason Supplemental Feed for Draught Animals®,
May 1985

ATIP PR EFSS-40 Seleka, 1 " Tonota Smallstock Market Study™. December 1985,

ATIP PR FB5-S. Worman, D, “Government Subsidized Ploughing Programme Participation and Demand
tor Tractor Ploaghmye”. November 1983,

ATIP PR OESS-6. Koche B Mahabile, Wooand Ro Gray., "Dry-Season Supplemental Feed for Draught
Amnds i the Contal and Tutume Districts of Botswana™. December 1985,

1986

ATIP PR OESO-L ATIP, Tranontnn "Progress on Work Planned [or 1985-19867. May 1986,

ATIP PR OER6.2 Hemoch, GO F o Worman, S0 Masikara, and B, Mabongo, "1986  Double
Plonghing/Broadeast Plantng System Trial (Farmer Managed and tmplemented)”.  November
1986

ATIP PR EFBO-3. Hemnwh, Go B Worman, S, Masikara and R, Gray,  "1986 Draught Management and

Early Plonghing Trol cResearcher Managed and Farmer Implemented)”. December 1986 (revised
August TORT)

ATIP_PR ES6-1 Hewewh G0 B Worman, and S, Masikara, "1986 Hand  Planter Trial (Farmer
Manaeed/Farmer boplamentedy Decomber 1986,
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AT1> PR _F86-5. Hcinrich, G., .. Masikara, and F. Worman. "Tillage Systems Trial (Rescarcher
Managed/Researcher Implemented)”.  December 1986.

1987

ATIP PR_F87-1. Buck, §., F. Worman, ard B. Mabongo. "1985-86 Cooperators' Cropping Pructices
Survey”. January, 1987,

ATIP PR FR7-1. (Supplementy Boek, S., F Worman, and B, Mabongo. "1985-86 Cooperators' Cropping
Practices Survey™  Contains survey form only.  January 1987,

ATIP PP FR7-2. Gray, R, (. "Goat Production by ATIP Farmers during 1986 in Tvme District,
Lotswana”.  February, 1987,

ATIP. PR _FR7-3. Gray, R, (. “Livestock Invemory  Changes on ATIP Farms, Tuwtume District,
Botswana, 1984-86". May, 1987,

AT PR_ES7-4. Boek, S., F. Worman, and B, Mabongo. “Ploughing Labour Study”. May, 1987,

ATIP PR _F87-5. Heinrich, G., F. Worman, S. Masikara, and R, Gray.  "1987 Double Ploughing Trial
(Rescarcher Managed/Farmer Implemented)”. September 1987

ATIP PR ERT-6. Worman, I, G Heinrich, S. Masikara, B. Mabongo, and S. Bock.  "1986 Farmer's
Groups Technology Options Testing Triad”. October 1987,

ATIP PROFR7-7. Masikara, S.. and . Mabongo. — "1987 Cropping Systems  Trials (Rescarcher
Managed/Farmer Implemenied)”., September 1987,

ATIP_PR_F87-8. Heinrich, G.. F. Worman and S. Masikara.  "1986-87 Tillage Systems Trial (Rescarcher
Managed/Researcher Tmplemented”,  October 1987
1984

ATIP PR _F88-1. Gray, R.C. and I. A. Baathodi.  "Goat Production by ATIP Farmers During 1987 in
Tutume Agricultural District, Botswana”, February 1988.

ATIP PR F88-2. Buock, S, "1986-87 Cooperator’s Cropping Practices Survey”, March 1988.

ATIP PR FR8-3. Woman, F. and B. Mabongo.  "Matsitamay/Mokubilo Communal Grazing Pilot Project:
Bascline Census Dat”. April 1988,

ATIP PR F88-4. Bock, §., Heinnch, G, and A, Caplan. "Rotary Injection Planter Survey”. July 1988.
ATIP PR_F88-5. Bock, S. "Donkey Harness Informal Survey”. July 1984,

ATIP_PR_F88-6.  Heinrich, G., F. Worman and S, Masikara,  “1987-88 Water Harvesting  Trial
(Rescarcher Managed/Rescarcher Implemented).” November 1988,

1989

ATIP PR F8Y-1. Hecinrich, G., F. Worman and S. Masikara. "1987-88 Double Ploughing Systems Trials
(Rescarcher Managed/Farmer Implemented)”.  January 1989,

ATIP PR F89-2. Worman, E. "Brief Report on Testing of Low Lift Hand Water Pumps (Rescarcher
Managed/armer Implemented)”. March 1989,
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A2.6 REPORTING DOCUMENTS

These are documents produced to fulfill requirements of USAID and written by the ATIP team as a
whole.

ATIP RD_82-1. ATIP, ATIP Annual Work Plan Number 1, December 1982,

ATIP R

loc

3-1. ATIP, ATIP Annual Work Report Number 1, December 1983,
83:-2. ATIP, ATIP Annual Work Plan Number 2, December 1983,

D
ATIP RD 84-1. ATIP, ATIP Annual Work Report Number 2, October 1984,

TIP_RD 84-2. ATIP, ATIP Annual Work Plan Number 3, December 1984,
ATIP RD 85-1. ATIP, ATIP Annual Report Number 3, September 1985,
ATIP RD 86-1. ATIP, ATIP Annual Report Number 4, October 1986,
ATIP RD 87-1. ATIP, ATIP Annual Report Number 5, November 1987,
ATIP RD 87-2. A Plain Language Summary of ATIP Rescarch Findings, December 1987,
ATIP RD_88-1. ATIP. ATIP Semi-Annual Report Number 3, April 198K,
ATIP RD 88-2. ATIP, ATIP Annual Report Number 6, October 1988,

ATIP_RD 89-1. ATIP, ATIP Semi-Annuval Report Number 6, May 1988,
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