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PART I: EXECUTIVE SUMMARY



CHAPTER I EXECUTIVE SUNMMARY.
L1 PREAMBLE

The major purpose of AT i 1o develop and extend L ming systeme recommendations,
relevant o the needs of the small thimited resouree) farmer. Essential 1o this effort are
the Mahadapye and Francistown Liming svaiemes e, and the Haison activities between
research and extension. The avtal steps and atributes of fmming svsiems work (I'SW)
can be found w previous Annual Fenogs,

During the cxastence o AT there have been two External Mid-Term Reviews.,  These
hive penenilly been favorable, although it has been noted that there is room or
improvement, especially meowims of dinkages between FSWoand extension and on-station
reseruch e b abve been emphasized that there s aoneed 1o analyze issues that inhibiy
or facilitate the wdoption of technologies. There was a0 recognition in the external
evaluation seports ot the complementarity of relevant technologies and relevant policies
tor wmproviny the productivity and, therefore, hopetully the weltare of farming familics,

The current contaet with MEAC was due o expire on December [st, 1987, Due 1o
representations on the part of the Govermment of Botswana (GOB) and USAIN/B the
contract with MIAC was extended 1o September SBth, 19900 This has been made
possible due o the wvailability of unspent funds. No new funding is being placed in the
project.

There are o number of chainges i the extension of the project whnch involve greater
ciphasis on - the Jinkage functions  together  with continuing, major cfforts on the
technology and taining fiouis,

This Tast year, the decision wis made o state results ana the new work plan in terms of
themes. Therefore o tacilitate comparisons with the work plan drawn up and outlined in
the Tast Annual Report No. 5 (Chapiers 9 10 13), the section numbers used in the work
plan have been gaven after the relevant heading in this report. Interms of chapter
headings direct comparison 15 possible as shown in Table 1.1

TABLE 1.1 CROSS REFERENCES BETWEEN ANNUAL REPORT NO. 5
AND THE CURRENT ANNUAL REPORTY

Chapter in chnﬂ
Topic Current Report ~ Annual Number 5

Persennel and Equipment 3 9
Training 4 10
Sebele/Gaborone S H
Mahalapye O 12
Francistown 7 13

1.2 PERSONNEL AND EQUIPMENT

There have heen i number of changes over the last year.  Mr. Mabongo and Mr.
Tiirongo Teft, ana have been replaced by Miss Tibone and Mr, Makhwaje, both of whom
recently returned trom long-term training. Mr. Riwolemana has also recently returned
and has been appointed RELO. In terms of expatriates, Drs. Trent, Ciray and Baker have

~
™
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it while Drs. Hill, Persaud and Thedford arrived. Miss Bock also finished her tour s
a Peace Corps Volunteer.  Currently only  Drs. Thedford and Norman  have  no
counterparts working with them,

In terms of support stafi, Mis. Sovder was hired towards the end of the reporting year s
another administrative assistant but, apart from this, there bave been very few changes in
suppart stalt. A number of vacancies sull exist, There were 1 number of consultants
and visitors during the vear. Consultnt, included D Flanser, Molutsi, Esslinger and
Messes Brandsburg and Mogalakwe,

Apart from uncertainty over the tuture of Dre Baker's position, it is anticipated there will
be few changes i stafhay dutmy the coming vear. A number of consultancies are
planned.

Interms of cquipment, w0 number of nncrocomputers nave been pure’ ssed, both laptop
and desh medely and w0 desk op s publishing sy e has bean purchased for the
Apriculural Intormation: Section i DAEFS. Ao thiee vehiclos purchased oun of project
tunds have beca ordered, two of which will hine GOB (BN plates. Tt is anticipated that
rebtvely Titte equipment will be purchased duting the connng vear.,

PV TRAINTING

e terms of individuals duectdy tunded under ATIP, seven have returned in the Jast six
months — four at the MS devel and three e the BS level These included individuals
from DAR, DPS and DAFS. o addinon, two individuals departed for MS degrees under
project timancing, while o thied will depart o January  §989. In addition,  three
mdividuads were sent tor long term training under maching funds trom GOR,

With reference to short-erm rantag, o number of trips abroad have been financed out of
ATIP Tunds, ncluding @ vistt of Fuming systems prejects by senior MOA  personnel to
Ethuopia and Zambabwe. I addition, individualds have been sent on short-tenm raining in
the arcas of wnganon, seed evaluation, and microcomputer and agronomy training.

For e scvice tranmy, people have been sponsored for training in- word  processing
{(Word Perfecty ard techaical writing.

ATIP sttt have given a number of fectures at BAC and the University of Botswana, and
4 number of field days for farmers have been held.

Traming activities will continue 1o receive considerable emphasis during the coming year.

LA LIASON BETWEEN RESEARCH AND EXTENSION

The RELO'S office was heavily involved in research/extension  liaison  activities
throughout the year.  Components of this involve numerous meetings, particularly with
extension staff, sitting on a npumber of committees including the National Training
Committee, facilitating the processing of farming systems type articles for Agrinews,
producing more than 200 written and  revised Agrifacts, helping get the desk top
publishing system set up in the Agricultural Information Scction in DAES, and helping
with the Training the Trainers Program in DAFS. Plans for next year are basically the
s,

In addition. other stail in ATIP spent a lot more time in research/extension type
activities, through discussing with extension personnel research planned and progress in

2.









Monitoring of the farming system continued with the cooperating farmers siudy,
the smadl stock and prain wading and prices stady, and the rainfall and
emperatire montoriny. activittes. Indications ae that use of the governmental
agricultural programe remains high There were also results, indicating that there
was areduction mothe mamber of tamities who weed animal traction for plowing.
This reduction may be wiriboted 16 the continaed drougtn

Finally, anoxtensive basceline survey was carmied out on - the: Matsitama/Mokubilo
Pilot Communal Grazing Project area. These data will aid the extension service
in their project plianning actvitics

L2 PROPOSED ACTIVITIE S, SEPTEMBER 1088 TO AUGUST 1989

A summary of the proposed stucdhes, rials and surveys for Mahadapye and Francistown is
given i Table 1o and 10

(a).

(b).

Mahalapye,  Mow of the themes in the curtent work phan are o continuation of
those from work i previons seasons (e tillage, land and water nunagement,
commodity support rescarch, et Even when the work is on new technologies
(re., soil buildimg with kraal manure, research s Fuilding on previous research at
Mahalapye and clsewhere, The soil building work iv based on resubts from
severial season’s work by INTSORMUE  onstation and  {rom aigh potential site
developments of the past two veurs,

Design and testing work over the coming year will hapefully result in closure on
several usetul technologies before the end of the project. Nevertheless, other
arcas of work, for example, soil buildmyg are just beginning and probably will not
be completed by 1990, However, these are useful research areas and the work
being carried out now, will contribute 1o the establishment of o healthy technology
development pipehine.

The currerc emphasis onarow planting package theme has brought nmny project
activities together, While DAR has been very instramental in promoting row
planting. information on - row planting with arcit farmers has been derived. from
research conducted by ATIPD As a result, the decision 1o co-sponsor or facilitate
activities that promote row planting has generated a positive spirit ol eollaboration
amongst MOA apencies inthe region. 1t s intended that this collaboration will
contirae.

Aparc from i major emphuasts on various aspects with row planting, other areas of
spectic anvestization will involve working with the cowpea program in evaluating
varicties, and with the groundnut program in a similar Wiy,

At the same timeat s expected that agreat deal of writing up and analysis will
he done over the coming rear. Also it s intended that time will be spent with
other farming svstem researchers in developing a handbook for farming systems
work.

Francistown. The primary thrust of the ATIP Francistown team will ceatinue to
be an integrated program o study specific interventions from the technical and
cconomic standpomt. In order o identify specific interventions for promotion n
this arca, the eam will continue o emphasize the collection of plot level technica)
and ecconomie data so that comparative analysis can be made. More cemiphasis will
be placed on the preparation of  materials covering technologies which  are
provisionally ready for dissemination.  In addition, databases created over the last
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five years il be decmnented and the provess of obtaieng closure on several
arcas of o wreh will be mwated. The ennre eam widl paticipate in the drafting
of a "Farnmng Systenrs Handbook for Botswang”

Apronomy trals will continue the thiusts started previounsh and will include a
national Tevel nllave svaem mal EMET ety with fanner sroups will be an
nnportant part ot the apronomy nals workh. An additionast extension led Garowers
groun will be supported by ATIE st

The focus of the amimal scicnce work this vear will be the e sting of an improved
management system tor milk pods, coupled vith a study of deceased Kids 1w
deternune the major causes ot Ld s mortabiy . Addinonal collaboretion with
extension statt s plnned

Farm manupement actvities will melude the continued monitoring of the farming
system - and sapporteollaboration wah the agronomy and animal science trials,
There will be increased emphasis on counterpart traning and the documentation of
data bases.
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PART II: SUMMARY OF ACTIVITIES, SEPTEMBER 1987 - AUGUST 1988
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(d).

(c).

().

Information Dissemination and Monitoring Strengthened.  Progress here also
has been betier than expecied, ATIP s now contributmy, articles ¢very maonth 1o
Agrinews. The biannual and activity reports have been done, A large number of
rescarch reports nave been prensred. The distribunon svatem for papers has been
mproved. A monthly activity newsietter has been initiated. A complete desk wp
publishing  system ancluding printing  press has been purchased  for  the
Agricultural nformation Section in DAES, is now operational, and  provides
services for other units in MOA. Agrinews, Agrifacts, reports and papers can
now be produces oo much more tmely manner. A laser printer has also been
perchiased for the use of ATIP and other DAR sl o umprove the printing
quality of manuseripts and reports. The current Annual Report is produced with
the help of this printer.

Farming  Systems Work  Support Strenpthened.  There are indications  of
growing support within: DAR and DAES for fanming systems type work 1o
continue after the current project finish. DAR has been asked by the Permanent
Seeretary o draw up w plan for continuing ATIP type activities after the end of
the project in 1990, Hopetully, activities during, the remaiaing time of ATIP can
help tacilitue this transinon.

Data Made Generally Available. More work than was expected will be required
for this because ot the changeover 10 IBM cenpatible software.  However, the
evenrval vidue of ATIP date will be greatly increased as a result, Technical
problems with reference o this mansfer of data have been resolved.  In addition
anagreed format has recently been developed for database documentation, and
documentation has started. Only deta that has some potential value in terms of
addittonal analvais will be documented for use by other individuals,

There are o number of sanes with reference (o nuny of the above areas, which have not
been spelt out i detal. This s becanse, as mentioned carlier, they are under discussion,
and when decivions have been made, possible modifications may be made.
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CHAPTER 3: PERSONNEL AND EQUIPNENT

34 PROFESSIONAL STATE 9.1

In terms of the counterpaut, Mi 13 Mabongo tunculiural cconomisty at Francistown
returned 1o the Division of Plamng and Statstios July 198K, and at the beginning of
September was rephiced by M O Tihone whio B recently armived back from long-
wro aining. As taroas Mabalapyve s concerned, A B Mukhwaje recently retrned
with o BSC in Apncaliure 1o the UKL and has been posted o Mahidapye, e will
eventally e ramed as an avncohoral cconomist. Me G Ramolemana arrived back
from long werm ey o Julv 19SS, nd e been appomted RELO, with Dro B HIL as
b advisor,

Fhere have been a number of expatriage sttt chinpes the daring reporting year, Changes
were as tollows:

(i), Dio N Persand tdled the ol management specralist position in December 1987,
and conmenced work under INTSORAILL aunpIeces.,

(b In et of the RELO posinon, Dr. C. Trent left in- November 1987, and was
replaced by Do B HEE from O labom State niversity,

(€1 s far s the ammal scienist position iy concerned, Dr. K. Gray left u ichruary
FOXS and, ates some problems in recrtting, he was replaced by Dr. °F Thedford
talso from Ok lihonie State Gniversity) in July 1988,

(eh. The apnculturad ccononiist at Mahalapye, Dro Do Baker, transferred 1o Sebele 1o
help on dhe Apriculonal Sector Assessment Study in May 1988, He left the
project at the end of Awnst this vear. A the moment it s uncettain what will
happen 1o the poaton that he has vacated.

(¢). With reference o Peace Corpy volunteers, Miss Susan Bock (Francistown)
trinshed her our i September and s staving on a short-term assignment working
on the Apnculioral Sector Assessient Study. Mo AL Caplan (Mahalapye) has
returned tor athitd year with the project.

AT was unfornmate in losing the wervices ol D, Giray, Trent and Baker, but were
very tornate to uve such sood replacements e the form of Dis, Hill and Thedford.

The problem of housing shorages and lack of incentives for the Batswana staff, still
remain. Tt also appears anlikely that cither GOB or USAID can do anything to resolve
these problems. However, GOR iy cutrently enpaged in o move towards some form of
mstitutionadization of Taming systems type of work. Consequently, greater integration of
the various projects mto the GOR structure, although perhaps not solving the problems,
may help project sttt o more closely entity with their respective departments.
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(d) Microcomputer and Technical Writing Lxpert.  Accompanying Dr. D. Esslinger
as Mr. Go Brandsburg (Kassas State University).  He assisted in the echnical
writing courses, and is collaborating on the writing puide with Dr. Esslinger. In
addition, he advised the Agriculiural Information Section of DAFS on the use of
their desk top publishing svstem, and also helped DAR in the use of Pagemiker
with w laser printer.  Mr. Brandsburg came under the Kansas State University
Memorandum of Understanding with Alabama A and M University, and therefore
wis not suppotted from project funds,

Another three comsultnts who were seheduled 1o arer e during the reporing veir, are
now expected betore the end of this calendar veus Thev e as follows:

K} Labrartns. Moo Wetmore (USDAL and Me N Young (Developing Coungrics
Libratian, Kanwes State: Universtyy will be visting Botswana 1or about three
weeks starting October 2the - Speaitically their job will - involve supplying

eformaten o local setentists and institutions on the avatlability and accessibility
of various bivliographic search routines: explining the availability of relevant
documents and vapers outside the country (particularly in the USA) that can be
obtained at didde or nocost; delivering o the DAR library & set of 1600
microfiche documents from Kansas Stae Unaversity, which are relevant to farming
systems and related tvpes of work: and 1o provide any other services required by
the DAR and pousibly other libraries. Another objective will be 1o colleet locally
published documents and papers which can b readily accessed by Batswana and
other interested individuads while they are at USDA and Kansas State University,
Payment of Mu. Wennore's per diem and airfares will ne obtained from ATIP
project tunds, while Mo No Young will come under the Memorandem  of
Understanding  between Kansas State University and  Alabama A and M
Intversity. His visit will be at no cost 1o the praizct,

() Modelling and Risk Assessment. Dr. B, Schiie (agricultural cconomist, Kansas
State Universityy will conne on a repeat consultancy to look at how to assess the
impact of technologies in the whole farming situation, and to work with existing
dati 10 develop ways of analvzing risk. The dates of his visit are still to be
finalized, and much of the cost of his visit will be met through the Memorandum
of Understanding.  Some support will be piven to analyze data back at Kansas
Stite University,

The status on the other consultuncies proposed for the current reporting year's work plan
15 s follows:

(). Range Management Specialist. GOB have indicated that they do not wish to have
short-termy expertice in the range management arca at the present time.

(h).  Farm and Non-Farm Employment Linkages.  No action was taken on this
consultancy.,
34 EQUIPMENT [9.4]

The major items of equipment that have been purchased or ordered over this reporting
year are as follows:

(@) Equipmen' o support the work of the soil management specialist has been
obtained through the Rescarch and Operations Support Vote.
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and one was not approved. In spite of considerable delays in the approval process, two
individuals (M 10 Nseane and Mre B Masiloy lett in August this year, and it is hoped
that e thind (M B iy will depart in Junuary 1989, At this time it seems unlikely
that the other lony term taining slots, to be funded under the project, will be filled. '

The methad of approving participants tor Jong term training provided by ATIP has now
been chunged. A sereening committee compased of representatives from MOA, USAID,
and ATIE was tormed 1o advise and interview the nominated candidates.

Untortunately, of the sivandividuals identitied  for long term trining under matching
funds from GOR, only three (Mr Do Nkane, Ms Co Jonas and Mr I Senyatso) were
placed 1n American universities. For three individuals, their grades at the BS level were
not adequitte tor entry into the MS programs,

4.2 SHORT TERM TRAINING [10.2]

The term, short term training, includes funding attendance at conferences and workshops
that contribute 1o the professional development of the participants. The reason for these
both being combined is because of the way the budget s broken down for the project.

In terms ol shortterm training owtside the country the current situation is as follows:

. CIMMYT workshop. - Althongh individuals were identified fos this workshop, the
approval svstem resulied indelays, and consequently it was not possible to send
them this vear. 1eis hoped that this will be rectified next year.

(h). Short courses for Crop Division, DAES personnel. T date, one person (Mr. M.
Mazebedn has been sent on short-term training inirmigation and management at
the Mananga Agncuitural Management Centre in Swaviland, while another person
ts 1o po on o forestry course in Kenva, once the documentation is in order.

(01 Short course tor woseed technician, SMUL DAR. ATIP has paid the airfare for
Mro T Mpatht to attend asixo week course (Sepiember Sthoto November 11th) in
Sweden.

(). Visit o the USA by an ATIP stadf memoer. ATIP funded a five week trip to the

USA for Mr S0 Maskara, agronomist, ATIP Francistown, Mr Masikara attended a
MSTAT course at Michigan State University, visited agronomists at Kansas State
Umiversity and the University of Nebraska, and gave a paper at the Annual
Farming: Svatems Symposum at the University ol Arkansas,

The tollowang protessaonal tips were also supported:

. Farming vaenes viat byosentor Ministry of Agnicultore personnel. Once again
there were problems obtanmyg approval fTor individuals to go on this visit.  Also
arrngingt o motually convenient time for evervone concerned  was  difficult,
Howevers eventualiv m Apnl ax indivaduals did go on acten day rip to Ethiopia,
and Zunbabweo e andividuals who went were: the Head of APRU (Dr L.
Setshwaclon the Coordinator of - ALDEP (Mr. K. K. Mmopi), the RAO
Francistown (Me G Morcmediy, the RAO Southern (Mr B, Mojn), the RELO
advisor (b B HDh and the farmumy avatems agronomist af Mahalapve (Mr B
Modiakyotian,

(b Attendance - Fanmer Participation: Workshop,  ATIP funded the attendance of
Mis Yo Merate, Head ol the Rural Sociolopy Unit, DPS, at a workshop in the
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Philippines.  After the workshop she went on an additional week's tour visiting
the work ol the extension service.

(€ Atendance at Drviand Farming Conterence. ATIP helped tund the attendance of
Dr. L. Gakale, Director of Agnicalinral Research, at the Internanonal Dryland
Farming Conterence, held at Amanilo, Texis, 15th 19th August, 198K,

TABLE 42 SHORT TEESCANE I STRVICE PARTICH AST TRAINING SINUE ING FPHION OF PROJCT
Partcipant fonal Fromng Doty .
Mt Couprept Ohgectpe Place Dates

Oubside Country

Professional Trips
Tlale, B, Ihe, DARS BN Vit US Insotutions T/MI-EmM3
Mmopl, KK DAES i Int ES Tour CIMMYT July 1948
Moy, It RAO, DALS Hs Int £5 Tour CIMMYT June 1988
Moremedy, G RAO, DALS HS tnt IS Tour CIMMYT June 1988
Setshwaelo, 1. CAPRO.DAR b Int. S Tour CIMMYT June 1988
Modiakgotla, | ATIP, DAR MY Int. IS Tour CIMMYT June 1988
Hith, i RELO, DAES P lot S Tour CIMMYT June 1988
Merafe, Y. (Miy) RSUL DS MS S Warkshop Plulippines June 1988
Gakale, 1. [hr, DAR Phby DryLand Cont USA 15/8-19/%

Short Term Training
Sigwele, H. ADNEDES M5 ENAR Waorkihp t Zamb. Mar. JOH3
Tyrongo, M. ATIE, DI'S [BAY FSAR Warkshp U, Zimb Mar. 1983
Masikara, § ATIP, DAR CA CIMMYT Workshp Malaws May 1984
Mon)':un;lnc. P Hort DAR LA Vegetable Course USDA 178484
Modise, M, DAES Hs Gram Stotage KsU /84 1%
1.esothlo, ) ATIP, DI'S DA CIMMYT Workshp Jambia Nov. 1984
Ramolemans, G ATIP, DALS [IN ESAKR Warkahp U, Zunb, 3/85-9/M5
Masikars, S ATIP, DAR CA /\mnnume' Coure TCRISAT Q/RS-IM6
buzam, ) ATIP, DAR DA MSTAT Workshp Swaziland June 1985
Jonas, ¢ ATIP, s Carnh ESAR Warkohp Gambia Apr. 1986
Onsitswe, G PO, DAES DA ESAR Workshp U Zunb, Feh, 1987
Ramuanbany, K DAOL DAES DA ESAR Workshp Ut Zunb 287987
Jonas, ¢ ALIE, DPS Camb CIMMYT fusaka May 1087
Mosupi, P PO, DARS 1IN Quelea Control (1] July 1987
Mosawe, D CPO, DARS A (Jueclea Co, ol [N July 1987
Mavkara, S, ST, DAR A CIMMYT tHarare July 1087
Moduakgotla, 1 AP, DAR b3 CIMMY'T Harare July 1947
Mabongo, B ATIP, DS KN [THQAY Addis Ahahy Nov, 1987
Masebed, M Hore DAES DA Irngaton Ting MAMOC I/88-1/88
Mpathi, T. SN DAR 1A Seed Technology Swedden KHE-10/88
Mashara, 8 AR DAR CA US Warkshops and basutations HIRR 1088
In Botswana
4 Clerical statt AHP DAR Applewntes e Flrown May J9K4
5 Counterparts Al Dusy Statstics Frtomn May 1984
2 Staft AR Darsy Statsties 1" 1own May 1084
18 Sualf DARS, BAMB Grarn Storage Schele Sep. 1984
25 Fnumerators (R Enurn Workshp Gaborone July 1987
25 Fnumeraton, Farmung Sy<tenms Foum. Workshp Mahalapy e July 1987
1 Specidings AR, DALS Writing Waork«hp Sebele July 1987

) Semot statf
S Ap Into aatt
S Spectalists
15 Staft

S AR Info calt
3 Clenical sttt

DAR, DAES

DAES

AR DALS

AES, Vet Senv, AT
DAES

NP, DAR

He table ancheles profesaonal veats by mare sennor Jevel

Trng Trauners
Computer Work b
Writing Workshp
Writing Sennna
Computer \\'uxhhp
Wont Peredt

Sebele
Oaborone
Craborone
Fliown
Gabotone
Oabotone

hoers i GON

July 1087
Fan, TORX
June JOKRK
July 198K
July 198K
Inly 198%

A3 ON THE JORB TRAINING [10.3]

Four techmeal writing workshops, organized by visiting consultants (Dr. 1. Esshinger and
Mr. G. Brandsbargd, were held in June and July tor DAR, DAFS, and velerinary service
staff, and once again were well received. Some guidelines for technical writing are being
prepared by the consultants, and will be distributed shortly.
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report produced by ATIR,

503 MICROCOMPUTER SUPPORT | 11.1.3]

Supervision of the SMU data entry on the ATIP microcomputers continued.  In addition,
emtry of data from ATIP field stations has been undertaken.  As a conscequence of the
change over from Apple o IBM compatible machines, increasing amounts of time have
been taken up in designing svstems 1o facilitte this tansfer. With the help of other
DAR staff members, a software package called Apple Turnever was installed on an 1BM
NT microcomputer at Sebele. Apple Turnover fucilitates the transler of Applewriter e
files, Omnis database files, and Visicale e files 1o carresponding  IBM compatible
software packages tie, Word Petfect, DBase 11 Plus, and Lots 1), Rugs v this
transfer were sorted out, and with the help of two university students, much of the data
have been transterred. Time has also been spent in learning to use the new software
packages, and 1 is anticipated this leaming provess will continue over the next few
months,

Recemly a mumber of other developments have taken place:

(@) Problems in the operwtion of the recemtly  purchased  laser printer have been
worked out, and the prinier can be conveniently accessed with an update of Word
Perfeet 4.2 (Word Perfect 5.00,

(b). ‘The Apple Turnover program, although cffective, 1s somewhat laborious.  Thanks
to a tip from the former animal scientist at Francistown (R, Gray), a software
package called Matchpoint has been purchased,  which greatly improves  the
efficiency of the transfer process and enables [BM AT compatible machines to be
used. This 1s advantageous sinee all the Sperry machines purchased by ATIP are
in fact AT compatible.

(¢). SESS and MSTAT have alw recently been obtained for use on the new 1BM
compatible machines.  These have now been installed. It is anticipated that,
particularly with SPSS. there will be a learning cvcle over the next few months,

SEA METHODOLOGICAL MANUAL [T

Agreement has been reached on the outline tor the proposcd methodological manual for
farming systems work s Botswana, This has been cleared with other farming systems
teams, and wrimp has commenced, s anticipated that the agricultural economist in
Francistown (Dro b Wonnany and the team Teader of ATIP will rake major responsibility
for producine o drate, abthough many sections will be written by other members of ATIP,

515 PUBLIC PRESENTATIONS [11.1.5]

During the fast year, much e e has been spent travelling outside the country, Oaly
two “invited” papers were given during the report year: one co-authored and given at the
Thind Annual Conterence on Food Secury Research in Southern Africa {sponsored by
SADCC i Harare), and the other was a kevoote address at the Annual Iarming Systems
Symposium held i Arkansas. A number of talks have been given aternally within
Botswanu,

In additton, o senes ob foar dectures wers piven at the University of Botswana on
Farmngs systems research, and a0 series of Hifteen lectures on Principles Agricultural
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Economics have recently been started in the Faculty of Agriculre, at the University of
Botswana.

5.1.6 LIAISING AND INFORMATION AVAILABILITY {1 ol

A great deal more time has boen spent in developing relationships with other institutions
in GOB. The Plain Language Document, written by ATIP stdf, at the request of the
USAID Dircctor, has been dissersinated o people in GOB. Unfortunately, this is still 1o
be published but, hopetully, this will be remedied within the next few months,  Also
database documentation s commencing and should be implemented 10 a greater extent
over the next tew months by AT sttt in Mahalapye and Fancistown.

507 OTHER PROFESSIONAL ACTIVITIES

During the year, many meetings were attended, and some were in the capacity of a
conunittee member. Also considerable time was spent talking 1 many visitors during the
reporting year,

Two visits were nowde o Fansas State University near the beginning of the reporting
year, o consult on project matters, and 1o interview possible replacements for Dr R,
Gray.

T addition 1o the papers referred 1o above, two documents were prepared. Both were
co-authored. One paper which was on Farner Groups was recently  published, and the
other on the Evolution and Status of Farming Systems Rescarch has been accepted as a
chapter in a book on Small Farm Development.

Finally, ncar the end of the reporting period, some time has been spent in starting to
prepare, with others, - bhackground paper on policy tradeoffs for the Agncultural Sector
Assessment Study,

5.2 RESEARCH EXTENSION LINKAGE, GABORONE
RELO: BRIl

As i previous years, the RELO helped the ATIP Team Leader with administration,
particularly with respect o waimng issues,  and handhng some of the visitors and
consultiants.

With reterence o tamimg this involved:

t. Coordmating wath the Academy 1o Bducational Development (AED) statf on
numerows - occasions o tacilitate the admission and placement of tong term
I participant,

the Spending w0 prear deal of e i mdiadual conferences with staf members

planming tor fony term sdeyree proveame and shor werm traming.

The prmary objecive of e Resewrch Fatenwon Coordination Unis (RECU) s 1o
ncrease the coapetanon and conmunication: between these two branches of agriculture,
With the rennn of Mo G Ramolenamng o RECU  alerr receiving hims MS in
Agronomy from New Meswo Stare University, it s anticivated that the two-way flow of
information bepween research and extension will be greatly enhanced. The following
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A concentrated  effort has been made  towarnd producing new and updated  Agrificts.
Through the cfforts of RECU, more than 20 were written or revised and printed during
the dast year. This is considered 2 major achicvement.  Efforts are continuing toward
making these and other Agritacts available in every extension oftice of Botswana, upon
request.

525 EXTENSION PUBLICATIONS |11.2.2.5]

Quoting the cover page cditorial in the April 1988 issue of Agritacts, Yolume 20,
Number 4

“This 1ssue marks @ milestone in the 20 year history of Agrinews, the official magazine
publication of the MOA. The Apricultural Information Section, which is resnousible for
publishing Agrinews, has installed printing equipment with which this issue svas used for
the first time o print the magazine”,

ATIP was amony the first o congratulate Agrinews on this milestone and add that al;
extension publications have reached the same milestone. The long-term planning,
equipment purchases and training involved in this achicvenient were largely due 1o the
RELO.

5.2.6 TRAINING {11.2.2.0}

At the beginning of the teporting year, a great of time was spent by the RELO’s office in
helping with the Trawing the Tramer’s Program in DAEFS. “This was facilitated with the
hiring of a consultant (M. D. Siyles).  However, it is now important to play less of a
dominant rofe i this activity, so that the many other responsibilities of the RELO's office
do not sufter.

527 TOURS AND FIELD DAYS [11.2.2.7]
Due o changes 11 stafting and many other oblipations, activities in this arca during the

reporting mict only with limited success. Etforts will be made to rectify this during the
coming yeur.

528 FARMI

The nuyor responsibilines of coordinating the farnune systems inter-project activities
were assume by the ATIP eam leader duning this vea,

33 FPARMENG SYSTEMS RESEARCH LIAISON AGRONOMIST, SERELE [11.3]
The proposed move of Do 10 Siebert thamime wvsteme, agronomist it Mahalapye) was not

approved by GORC However, ome of the work program proposed has been undertaken,
and s reported m Chapter 6 on activines in Mahalapye.
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54 AGRICULTURAL SYSTEMS ECONOMIST, SEBELE {11.4]

The proposed move of Dr. Do Baker (former farming systems agricultural economist in
Mahalapye) war not initially approved by GOB. Som: of the work program earlicr
proposed was infact undertaken, and is reporied in Chapter 6 on activities in
Mahalapye. At the end of May, his move wis approved so that he could participate
more efficiently in the Agricultural Sector Assessiient Study thit GOB js currentdy
undertaking in conjunction with USAID.  During the period that he was in Sebele he
worked on this, and also produced @ number of papers sunenarizing his six years work
with ATIP. He left ATIP at the end of August. What to do with the position vacated
by him sall has o be resolved.









Additional analysis will be conducted on these daa to determine how sorghum and
melon behave towards cach other within g plot. An assumption is that variation in soil
type and soil moisture within plots will favor both crops simultancously,  Future work on
sorghum-melon mixtures must also consider the impact on weed growth and soil moisture
during the cropping season,

6.3 COMMODITY STUDIES
6.3.1 SORGHUM VARIETY TRIAL [12.4.2}

Qbjectives: Objectives of this trial are tor

(a).  Provide verification of varictal performance under traditional broadcast conditions
for several sorghum lines to be released by the Sebele sorghum and millet
progrim.,

(b). Exposc new varicty options to area farmers.

lustification: Elite material requires exposure to farmers before release.  This exposure
provides vital information on how well the varicty performs under farmer managed
conditions and how acceptable it is to the local farmers

Approach:  The trial was planted in Shoshong and Makoro. Duc to the limited aunount
of sced, one site within a village was selected. Planting was donce by the farmers
through broadcasting seed on pre-marked plots (5m by 20m). The trial consisted of five
pre-released carly maturity lines from DAR and three checks composed of one carly
maturity and two medium matrity lines. There were two replications per site.

Results; None of the varicties yiclded better than Segrolane,

6.32 DUAL-PURPOSE COWPEA VARIETY COMPARISON [12.4.3]

Objective; The objective was (o compare pram and leal yields and farmer assessments of
a locally -popular variety (Blackeye) with an exotic varicty obtained from IITA in Nigeria
(TYX3230).

Justitication: Duning the 1986/87 cropping season TVX3236 was identified as a dual-
purpose varicty ready for on-farm testing under various soil and climate regimes.

Approach: Al interested farmers were piven equal weights of Blackeye and ‘TVX3226
seed and instructed to plough/plant both varietics on the same day.  Farmers determined
their own plot sizes and planting dates.  The FMFET trial format was used in order to
implement as many comparisons as pussible under varying planting environments.

Results;  Results from g sample of 23 farmers indicate a significant emergence-stand and
grain yield advantage for TVX3220 over Blackeye.  Relatively more variation in stand
and grain yield was cxplained by varicty than management practice, despite variable
seeding rates and planting dates across farms for both varicties. TVX3226 emergence
stands and prain yields averaged approximately from 1.5 to 3 times those of Blackeye,
respectively, across firms,

OF the 23 farmers who planted, 19 (83 percent) narvested grain from both varietics,
Reasons cited for not harvesting prain incladed: no emergence, failure to produce grain,
complete inseet damage, and lack of harvest labor.  Results based solely on the farmers
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who harvested grain from both varicties indicated 2 significant yield advantage for
TVYX3226. Sixteen of the 19 farmers (84 percent) preferred the grain taste of TVX32206.

Leal harvest samples actoss T4 randomly selected farms in cach villiage indicate that
Blackeye and TVN3220 mean preen weights were not significantly different. Of the 21
farmers who compared spinach tste, 52 pereent preterred TVX3220, 33 percent preferred
Rlackeye, and the remainder were undecided.

By substitating one hectare of TVX3I220 for one hectare of Blackeye a farmer could
expect i posttive net gain of approximately PLLOO from griin harvest alone. However,
this expected outcome pertains only o fanmers who planted this scason under similar
conditions as those experienced in the Central Agricultural Region,

From anavronomie perspective, TVN 3226 coergence stands and grain yields  were
stpiticanty larper than Blackeye e this tial,

The production of TVX 3226 prain wis more profitable than Blackeye. Only when yield
catterences were sinadl did TV X 3226 production become relatively ueprafitable,  Because
this was worelatvely high contall scison, further comparisons of TVX3226 with other
locally popular vanctes we desitable before ity wide seale release.

033 FORAGE COWPEA COMPARISONS [12.0.4)

Objectve: The yeneral objective of this trial was 1o compare the forage potentials of
tnple purpose cowpea and siyle purpose fodder varieties, including comparisons with
nhosphate terulizer

Tustitication Lack of div season feed resources often diminishes the airvivability and
quality of vestock herds v Central Agriculiaral Region, especially during periods of
profonped dioupht Dimimishing sarvivability in i reduces crop production potential,
Draupht s cannot obtam essential protems and encrgy nutrients during the tinal
menths of the div weason Banng the onset of springrains they are unfit for tmely
plowing operations

AFIP on tanm mads were meant to improve understinding of socio-economic and
technical comtiunes tarmers face o producing and wtilizing forage crops. This
mtonmition - requested by the ALDER fodder program. Although crop-residue
utthzation and forage production hove been long-standmg extension recommendations,
tew bimuted cewouree: tinmers have tfollowed suit. However, profonged  drought has
conviaced miost farmers of the potential advantages associated with prowing fodder crops.

Approach: - Farmers broadeast planted Dolichos bab Tab and BOOSC on the same day,
retting equal plot sizes tor cach vanety. During the pianting operation, plots were split -

one halt of cach plot receving singple superphosphate fertilizer, The FMED trial formm
wis used an order 1o establish s many comparisons s possible under ditferent planting
and hurvesting environments,

Because hay storage v a0 crucial component of forage production, one improved drying
rack was constracted i cach village by AT staff. Other farmers were enconraged to
construct therr own mcks using Tocal materials,

Resalts: “Twenty tiaee farmers in Shoshong, Makwate, and Makoro villages implemented
the tial. OF the 23 twao farmer compared Dolichos Tab Lo and BOOSC only with P
apphications,



Table 6.2 presents means for the variables included in the analysis.  Sinee little socio-
econanic nformation s known about forage production under such conditions, the values
presented give some indication of what a farmer might expeet i he/she chooses 1o
procduce forage crops in the Central Agricaltural Region of Botswar,

FABLE 62 PRODUCT ON PRACHICES MIANS USED TOR ANALYSIS AND
INTERPRE EATION, TORAGE COWPEA COMPARISON IRIAL,
MAHALAPVE AREA, 19x7/54

Varpible BOOSC Dolichos Lab fab
Amoust of ' Apphed (kpsiha)y Jt 2292
Number of Days Between Planting ang oy Cuting 204 179
Hay Cutting Libor Dine (Person hrvton) N 255
Number of Daye Hetween Hay Cutting and Mowop 49 4.2
Hay Moving Lator e ietson hesha) [ Mo

BOOSC emergence stands with and withowt P were significantly higher than those for
Dolichos b Lub ana seeding voes were not signihicantly different.

Fifteen farmers (65 percenty harv=sted BOOSC prain. - There was a significant BOOSC
gram yield response 0 P The mean BOOSC with PP grain yield equaled 420 kgs/ha,
BOOSC without P yielded an average 200 Kpshas Only one fanmer, in Shoshong village,
harvested & smadl winonnt of Dolichos Ly Jah erain. The renainder cut Dolichos Tab lab
for hay betore pods huad tlled

Dolichos Lab Tab and ROOSC by vields showed signiticant responses o P oapplication,
Dolichos Tab lab achicved sembcantly higher hay vields than BOOSC in comparsons
with and without P, Break even hay vields tor Dolichos Tab Tab exceeded three tons per
hectare only when fertdizer wis apphied and hay cutting and moving labor was slow.
The treakoeven vield dropped as ow as 2.07 ons per hectare when hay cutting labor
Wi ast

BOOSC break even huy vields were somewhat larger than Delichos Tab 1ab’s under most
seenarton. This et s due o the relatively high hay cuting and moving times
recorded i this il for BOOSC

Several tindings from the wad are clears

k. Dolichos Lab b and BOOSC showed sipnificant responses o 2 fertilizer
applicanons

thi AL an averape of cleven davs atwer cutting, Dolichos lab ah hay yields were
stgmihicantly Larper than BOOSC™ with and - without I ferilizer.  Farmers
mentioned that BOOSC Jeaves seneseed betore they were able o barvest thens,
therefore BOOSC hay vielly are undeiostitates.

{©). BOOSC with ad withow 1 achicved signiticantly higher emergence stands than
Dolichos Tab Tab, but higher stnds did not ranslate into higher hay yields,

(). BOOSC produced grain vields which are responsive to P otertilizer.

(e) I vadued at the price of lucerne hav, Dolichos Jab fab break-cven yields indicate a
possible net gun from torage production in the Central Agricultural Region,



6.3 GROUNDNLUT HILLING-UNDERSOWING COMPARISON [12.1.5]
Objectives: “The objectives of this FMEL tal are to:
(0. Mahe apro cconomic compartons between hilled and unhilled plots.

(b). Meisure the protitabiliy of vap g unhilled plots with the carly-maturing
cowpea variety ER-T.

Justiticanon: - Previous surveys and on fann tials i the ATIP Mahalapye villages have
tndicated that Inlling remains 2 popular cultural practce i spite of the additional labor
required. On station research indicates that, although hilling can ensure the filling of
sccondary pods, per-hectare vields and nu quality wre reduced due o rotting and, under
hight residual soit motstare: Conditions, venmiination of prinvry pods. On farm research
with gap-tilhng has indicated returns to Labor which exeeed the per-hour labor-based
drought reliet and nunimum urban wite nates. However, most finmers condinge 1o leive
gaps untilled i their tields.

This wial was designed 1o complement station buased research by testing popular coltural
practices under fanner-managed  condinons The arial abo allowed for further
measurement of the protitability associaed with sroundnut billing and gap-filling.

Approach: Farmers were instructed 1o broadeast the groundnut seeds tollowing the first
rins and then divide the plot mto three cyual sub-plos. Plot and sub-plot sizes were
determined by the tasners

One sub plot was et wone throughout the season and Jabeled the unhilled portion.
Groundnut plants 1 the second sub plovc were halled by farmers shortly after flowering,
when peps bad tormed and were clonpating toward the soil surface. The third sub-plot
won dett unhlled, bat shorthy follosany emeeence vaps between planes were filled by
Larmers wth BRCT cowpeas.

Thas il was iplemented mothe FNE] 1al format in order 1o increase the number of
ehacnvatons rom whneh o compare Wllimye and vap tllmy practices

Resultar - Seventeen bamers Shoshomy and Mahwate villages implemented hitling-no
Iy comparions. O the seventeen, onlvoone farmer did e superimpose the gap
Hlling porton of the il A Brmers harsested their hilled and anhilled groundnuts,
However: weven Lumers ¢4 nercent) did not B e wap Blled cowpeas, Reasons cited
for not hanvestiny cowpeas mchuded Foh of Barves ibar, complete pest damage, and
lack o harvetable pran,

Mean seedingy rates acions sub plote were ol sigmiticantly different. Hilling abor
averned N hours per hectare. Gaes sl Labor averaged 70 hours per hectare, and the
averete vronndnut harvesting nme was SO hours per hectire.

Hiled and untilled plant produciviny measures were compared aeross fanms and villages,
Stands and e viclds were not senthicantly difterent by farme or village, Samples
tken trom 19 rodomly selected  farme acroes all villages abso indicate no significant
duference between mean <helhiny pescentages and Tpood seed” huadred weights.,
Theretore, other manayement variahles e s hilling and soil tvpe explain stand and
pran vield ditterences benween hilled and aninlled plots.

Assuminge no viell daterence berween Tlled and unhilled provadnuts, a farmer should
expect aoner oss of approximately P30 0 per hectare hilled. Net losses of

approximately PES.OO per hectare were ineorred by all farmers who gap-filled.  The gar-
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filling net Josses are nnderestimates due 1o the exclusion of extrit-hirvest labor times and
any negative impacts gap filed coswpeas mey have had on the development of densely
seeded proundnute

The results trom ey mal Cearls indicate that hulling proundnuts will not lead 1o
sigmticant pram viehd increases over unhilled rroundnuts. Due to the Lack of a yield
advantage and exua Libor requitements, lhng decreas s fanmer net income.

Gap-tithing ER D Compean was abao s anp, bl pracace inothis wias, with net losses
ranging trom P30 o PIS 00 per hecte, depending on how pram yields and gap-fitling
tabor tnmes are valued  These results do not conform 1o previous gap-filling rescarch --
which showed posiive et renins 1o gap flling Labor - possibly because the cowpeis
were penerally gap Blled mo relstovely haph stands of vroundnuts,

O POSTESTARLISHMENT PRACTICES
O-0L1 ROW PEANTING CUSTOM HIRE SCHEMY [12.3.2)

Objective The objective 1o merease the row plantng/ealtiviaion resource available in
avillage wea thioueh the development of a custom hire scheme,

Justithication Many tamners indicated anointerest in row planting but do not have
decess o oplantine resoutces Interest moter row caltivition s less developed, but this
may be due o the unavalability of coltivation resources. . Research on the custom hire
umt could have mpheaton. for mercasing the area row planted on a0 village basis and
nercasinyg the qualite of tos phantny

Approach: Atotal ot e tarmers ttom ATIP villages were selected o be operators,
These farmers were selected on the basis of active interest, available labor and draft as
well s sutticient resources o mamtan therr own arable operanon.  Money for the
operations were clamed through the vovernment subsidy for row planting operations and
merrow cultvation.  Operators were trained  on conditions required for pood row
plantie, seedime and orvanization ton quality row planting. Farmmers were selected after
a bgothymecnny i which the scheme was introduced.

Resulp Rewalty con be reviewed tor two proups ol paracipants i this scheme, the
castomn bire openors and the hirine Tarmers

Table 6 3 vives the retums 1o hours worked tor participatng operators. This assumes a
payment of P2O00 per ha tor tow planting:. Organization ot the operators” resources
(particulardy ar the onset of the riny season) was observed 1o be the key to making this
type of operation successtul Early season dratt condinon, condition of planters and
harnesses, sehedule of work to be done, ete, were all importent items for operators 1o
organize. Two tow planters would be very usetul for such @ scheme in order 1o reduce
the amount of e spent on g hectare, Operators did not perform inter-row cultivation
operations. Shortage ot Labor mothe operators” families, during the weeding period was
cited U teason tor not nter tow culvating This aspect of the custom-hire scheme
will tequue turther plannime o the fall plintioe and - cultivating package s 1o be
implemented

Results mdicate o spmiticant s ield shvantage due o row planting for the hiring farmers:
766 /b tor tow planting versas 333 kpdha tor broadeast, At the current BAMB price
pad tor sorgham (PO 33 e et 1o hirnge row planting during this PAast season was
more than PHO OO ha which more than ottsets the hire costs. This estnute of benefit is

based on the vield retmms alone and does not consider the potential Tabor savings due to
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lands areas was recently published (June 9, 1988). Among the general recommendations
which arose out of the survey findings, four are most significant:

(). The objectives of programs such as ARAP and Drought Reliet need clarification
and betore policy changes are introduced,  clear, simple, and - comprehensive
gutdelines on administaton, implementation, and cligihthty need 10 be drawn up,
Where possible regional varation i implementation: needs 1o be considered and
any overlpping policies need o be sueamlined.

(b, Somie of the mpact ol ARAP and Drought Rehiet has been through income
transter, which 1 not the underlying poal of cither program.

(¢ The ARAP propram should be confined to plowing, sced distribution and row
planting. - Components involving building productive capacity, such as the fencing,
destumping, and water components, should be transterred 1o ALDEP.

(). The area per farmer under 1 combined program should be reduced and strategies
should be implemented which would encourage direct farmer benelit,

610 OTHER PROFESSIONAL ACUIVITIES
6.10.1 LINKAGES WITH FARMERS [12.6.1]

Duting the final week of Septermber 1987, kgotla meetings were held on behalf of ATIP
incach village. ATIP uwel thee meetings to present results from previous seasons’
research, explain this Tast seowes s proposed trials, and receive immediate feedback from
tarmers and viltage ofticials.

Since then, monthly Farmer group meetings have been held in cach village, primanly for
trials nanagement and asessment purposes. Some of the these activities included the
following:

(a). Row Phuting Farmee Groups {1251 By focusing on custom-hire row
phinting thiv sewson Gwee Section 0,11, the ATIP Mahwlapye team disseminated
s adeas onow plaintng o Makwate through a farmer group  previously
eatablished by the village AD The AD continued monitoring farmers who
previously participated o the group and assisted ATIP staff in organizing and
mplementing the custom hire seheme,

(b Double Plowing (123521 Famers who participated in the high potential sites
LHEPS) teial (see Secton 6.6 tormed groups in order 1o discuss advantages and
disadvantages aasociated with double plowing, These groups aio= discussed other
aspects ot the His tmad, such as application of nitrogen and phosphite fertilizer
and postestblishment management practices. Despite three years of exposure to
double plowing through AT tield tials, farmers in the Central Agricultural
Region do not seem 1o be cdopting: this strategy on aowide seale,

(). Hand Planting/Gap Filling [125.3 The benefits of hand planting for gap
Pilbing were first discussed with farmers dunng September kgotla meetings in cach
village.  Since then, all farmers participating i the EMEL trials have been
encoured o gap HIE pornons of their ficlds, it needed, with short-season crop
varicties. AL farmers parncipating e the HPS trials were given a pap-filling
demonstration. Vitlage tield it have been informally monitoring the acceptance
of gap hillmg as a post establishment management practice.  However, wide-scale
Firmer adoption o gap tilling has not been witnessed.
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collaboration next season, particularly concerning the promotion of row planting in
the Palapye Districr,

6.10.3 LINKAGES WITH ON STATION RESEARCH [12.6.3]

Current areas of colluboration melude:

(. Cowpea vanetal testmg under Larmer manuped conditions,

(br. Testing of sorphum varict . under fickd Tevel conditions in collaboration with the
cereal breeder at Sebele

(€. dmplements development, weating, and modification with the Farm  Machinery
Development Unit ot the rotars mjection planter.

(d). Collaborauon with the Land aid Woater AManagement Project and INTSORMIL on
water/sonl studies,

(¢).  Collaboration with the Sebele proundnut scientist on groundnut related trials,

6.10.4 LINKAGES WITH POUICY/PLANNING | 12.6.1]

There were two activities in this area:

(). Supporting i study by the Sociology Department of the University of Botswana.
by, Completing analysis on the ARAP/Drought Relief Survey.

6.10.5 VISITS OUTSIDE THE COUNTRY

Trips outside the county included the tollowing:

(). Dro D Baker went o the Unversity of Zimbabwe Third Annual Conference on
Food Secunty i Sonthern Aivica, Fenare, Zimbabwe, 2nd 1o Sth November, 1987,

(hy. Dro Do Baker yuve a0 paper at w0 SACCAR Workshop on the Integration of
Rescarch, Bxtension and Training, Arosha, Tanzania, 220d 1o 2.4th February, 1988,

(©.  Mro B Modinkeotha wont on o nip visiing farming system projects in Ethiopia
and Zimbabwe, i June.

(. N B Modiakpotla attended an ISNAR workshop on - Apricultural Research
Management held st Mavern, Lesotho, 23rd May - 3rd June, 1988,

(e). DroJoSiebert pave apaper atan 1GADD conference on On-Farm Research In Arid
and Semi-Arnid Regions of Member States, Dijtbouti, 23rd-27th May, 1988,

0. Dr. 3o Siebert yave a paper at the Drvland Farming Conference, Amarillo, Texas,
I5-19th August, 1988,
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CHAPTER 7: ATIP FRANCISTOWN ACTIVITIES, SEPT, 1987 - AUG,_198%’

USAILD: R. Gray (Animal Scientist)
Departed Feb. 1988
G. Heinnch (Agronomist)
I Worman {Agrniculiural Economist)
GOR: B. Mabongo (Agnicultural Economist, DPS)
Transterred Aug. 1U8K
S, Masikara (Agronomist, DAR)
PCV: S Bock (M) (Agricultural Economist)

Departed Aug, 1988

7.1 ECONOMIC AND TECHNICAL MONITORING SURVEYSANDSTUDIES [13.2.1]

The surveys and  studies included  in the work plan Scedon 1321 have  been
disaggregated by thetes. The objectives, justification and approach are presented in this
section, while results are presented in the appropriate thematic sections,

Objectives: The objective of collectny cconomic and technical data on a continuing basis
wits to identity major changes and uends over time in the farming systems i Tutume
Agricaltural District. Of particalar mterest were data on:

(). Crop envitonments, crops planted, crapping systems used, and harvested yields.
(h). Antmal traction used, hivestock mventory, and nunagement changes,

{c). Market participation (both tnput and oulput)

(d). Smallstock and grain prices,

ter Himingof abor activities, partcularly plowing activities 1o establish labor

coctlicients for cropping activities,

Jusuhication: - Arable apricuharal production i Botswana fluctuates greatly from year to

vear.  This situation: can be mamly attnbuted o the harsh climatic environment and
changig povernment policies.  Consequently 1o adequately describe crop production
ACUVIes 1t Iy onecessary o sunvey  the siuation across  several years.  Livestoek
enterprises abso fluctnate wih chmatic conditions, although 1o a lesser extent. A

contiuing monitoring program provides mformation on the fluctuations in the system
over time, and allows tor the identilicanon of trends, such as shifts from one source of
tractton 1o another. This informanon s useful in the identification of cconomically
feasible technologies which can fead o mereased incomes without substantially increasing
risk or investment.

Approach: Fo provide system monitoring information, several approaches were combined.
For environmental intormation, daly readings of rainfall and temperature were collected,
Croppingandanimal management practices,  livestock inventories, and  market
paricipation were assessed  using an annual questionnaire 1o the  houscholds  which
participated in - the multiple visit study  undertaken in earlier years of the project.
Smallstock and grain prices were collected from the same sources or 2 monthly basis.
Timings for plowing acuvities under farmers” field conditions were collected for animal
and tractor traction,
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Results: Results are reported i the following sections:

Houschold Characteristios 1.7.1
Markets 781
Environmental Momtonnyg 7.10.1

7.2 CROPPING SYSTEMS:
7.2.8 CROPPING SYSTEMS STUDIES [13.-1.6}

This study was mitated 1 1986 1987 and was continued in 1987-1988 10 collect a
second vear of observations. The onlv change was that the cowpea variety used in
TOS6- 1957 CPvwana, was chunged to FR7. This was becase unpublished data from the
cowpea work b Schele found  that this vanety was the most effective for “
SUrEhumAcow pea intercropping sy stem

Objecnves: The obpectives of this RMET toal were:

(i) o exanmine whether asorvhum cowpea intercropping system can reduce the risk
of vrop talure relitive o sole crop sorghum: production.
(hiTo exanmune whether an mtercrop systent is acwidly more productive than a sole

crop system ander tanners” tield conditions.

Justiticagon Intercroppig has been shown 1o reduce the risk of crop failures in some
countries. The rate of crop Latures under the drought conditicns, which have prevailed
Inrecent vears 1o Botswana his been very high (e.e., un o 80 percent failure of plots
planted i TOS3 1980 Any technology which reduces 2 rate of crop failures should be
of benetit to tarmers,

In thew final report the DEERS team concluded that wldig o cowpen component 1o
sole sorphurm syaem actally mcreased 1he probability ol tailure of the sorghum Crop in
dry vears, However, this effect wis most severe in sorghum stands of 40,000 plants per
hectare and above. The et was less severe with lower sorghum densities, In the
expenment desenbed below, plant populations were held at 20000 and 10000 plants per
hectare for sorghum and cowpeas, respectively. Morcover, the between row spacing was
ereased trom the sl 750m 1o 100em, reducing the between row and between species
competitton snlt further,

The addison of W legume 1 this cropy ing svstem wis itended to:

(i) Provide Lamers wih increasea food (and possibly meomey through the use of
cowpea feaves during the arow g season,

(h). Provide o butter crop i cose of failure of the sotghum or destruction of the
sorghum by birds,

(©). Add 1o the long tenm productivity of the soil by increasmyg nitrogen content o

SOUNIC extent.

Approach: The mitercropping sestem being tested consisted of two rows of sorghum (v,
Segaolaney followed by one 1ow of cowpeas (v ERT). Rows were on one meter spacing,
and were planted with the 1oty injection hand row planter. AH plants within rows were
on 33 cm o spacing Comparisons were made against sole stands of both sorghum and
cowpeas, planted anthe same row arranpements, and agnnst a0 waditonal broadeast
mixture (200 sorghum/cow pea.

The nals were conducted with two fanmers per village, with two ieplications per field,
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giving a total of 12 rephcations. Plot stz were 15 meters by 20 meters. Trials were
planted in randomized complete block dewpns, with three teatments and two replications
per field,

The cconomic focus tor these iy was 1o colledt sutticient Tabor e, imput cost, and
vickd itonmanon from the indnaduad tds o allow the tormulation of budgets for cach
proposed intervention The budgets were waed i compaiing potental iterventions with
traditional technologies, e order o derrnnne which e entions were ceonomically
teasthle.

Results At the time o wiinng, the reselt huve nol been tully analvzed because the
officer i charge s away on ~hort tenm ang The complete data, plus results of the
stutistical analvais wall be made wenlable moa ATIP Progress Report A briel overview
of the pram sield data s nresented below

Anantercrop system could work o reduce the nsh of crop fadure. However, this was
notapeood year totest s since sontall tsaadly the most imtiee facton was penerally
above normal, and in some Jocations was twice the long term average. The objechive of
the sorghum/cowped mercrop iy (s s nshy was o reduce the fisk of crop failure
i hansh o vears, and at least not humt e denncally m Upood” years, Ity respect, mean
cota pram yields from the sorphum/cowpen tow planted plats exceeded mean vields
trom the sole sorghutn trow planted) plot i thiee out of six locations,  Overall ‘mean
vickds for the tormer were 713 ky/ha versus 475 kg/ha for the Lier. Comparing mean
rrun viclds from the broadeasted sorghumfcowpea intercrop (TC) plots with the row
phanted sorghum plots, the TC plots bad higher mean total) griin yvields at four out of
s tocations, and pave an overd! average of SO8 Lg/ha versus 475 hy/has Thus, it would
appear that these parucular mtercropping systems would not be fikely 1o reduce total per
hectare pramn yields i "good” ramtall vears

The second objective was to examine whether an ntercrop system might actuadly  be
more productive than a sole croppimg wyatem. T is interesting (o note that at three of the
siv locations (locations 3,4, and S, the sorghum pram yvields from the row planted
mtercropped plots were the same o preater than the grain yiclds from the sole sorghum
plots. even though the former had sorghum on only two thirds of the plot area. Al
lovation 4, the sorghum yields from row planted, itercropped plots exceeded the vields
troms the row planted sole sorghum plor, by 70010 12000 kp/ha.

A Llnd equivilent o (LERY was caleulated by dividing the mean total prain produced
Lactons tworephicaions at each docation) onitercropped plots, by the mean amounts that
would have been produced from two thirds of 4 hectare of sole planted sorghum plus
ene thind hectare of sole planted cowpea.. The LER for intercropping (row planted
plot) was preater than T4 at thiee ot of s Jocations. For the hroadeast planted
mtercropped plot, the TER was hphtly preater than 1 oat four ot ol six locations,
Averaged actoseall docanons, both row phinted and - broadeasted mtercropping gave
PERYS preater than 1 o) A8 and 110 respecinelvy

Cowpea vields were penerally poor the, vear, Damigpe 1o the crops often occurred
becise of problenis i establishment, Lo b of viam blhing because of nsedts, in some
cases waterlogging,and also sometmes were subject o mokd damage during seed
npemng.Inono replicaton did sole cowpea phts vield more than 290 hishiao o Mean
vickds from sole cowpea plots swere 157 bygha Had the cowpeas performed better, they
might have contributed stnificantis o the productiviny of the mtererop systen,

I summary, while there was no concrete proot that these sorghunveowpea intercrop

systems were consitently more productive or Tess rishy than sole crop systems, there
were sufficient encouraging ndications o warrant continued examination of the systems,
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7.2.2 EVALUATION OF TRIPLE PURPOSE COWPEAS AND DOLICHOS LAR LAR
13.9.4]

Objective: The objective of thin RMEL work  was 10 evaluate  the acceptability of
purposively growing fodder crops as o source of supplemental feed (creep feed) for goal
kids.

Justification: Farmers raditionally take large amounts of milk from their goats for home
consumption. A supplemental source of feed is not readily available to replace the milk
which is robbed from the kids. A triple purpose cowpea (leaves for morogo, grain for
human consumption, and residues for livestock) may be more acceptable to the farmer
than a single purpose fodder crop such as Dolichos. fab lab.

Appropch: A sample of goat farmers were selected 1o plant 0.15 ha cach of a triple
purpose cowpea (BOOSC) and O.15ha of Dolichos fab Jab. Farmers were asked to row
plant both crops using the rotary injection planter.  Single superphosphate was to be
applied at the rate of 200 kg/ha.  An evaluation was to be made of the cowpeas for
leaves picked for morogo or for creep feeding to goat kids, of grain yields, and of forage
residuc yields.  Similar information was to be obtained for Dolichos_lab lab on lecaves
picked for creep feeding and for forage yields.

Results: One tral was planted but because of water logged soil it did not germinate
adequately and was abandoned.  Other trials were not planted due 1o delayed planting of
primary crops.

7.2.3 AGRO-FORESTRY/ALLEY CROPPING [13.4.2]
Qbjectives: The objectives of this RMRI work were to;

(@). Identify problems associated with establishment of agro-forestry/alley cropping.
(b).  Evaluate cultivars of leucaena and pigeon peas for their acceptability.

Justification:  Alley cropping has been shown to prevent wind and water erosion.
Leguminous plants such as leucacna and pigeon peas also fix appreciable amounts of
nitrogen in the soil. In addition, agro-forestry/alley crops can supply valuable feed for
fivestock as well as firewood and building materials.

Approach: - Arrangements were made  with the  Impala Forestry Nursery to  start
approximately 1,000 leucaena and 1LOOO pigeon pea plants in pots. These were then
transplanted to test sites at ATIP compounds and on  farmers' fields carly in the
1987-1988 crop season. Problems associated with establishment of plants were identified
with the aim of developing a system which can be recommended to smallholder farmers.
IT establishment s successful, subsequent work will deal with the utilization of these

species in hivestock feeding programs,

Results: Leucaena hedges were planted ar all ATIP compounds.  One has reached one
meter in height, 4 second one halt meter, and the thind has been heavily damaged by
chickens and goats. One farmer has fenced his compound and planted leucaena and fruit
trees.  One farmer planted pigeon peas as o trial. They produced well and  created
considerable interest during a field day visit.
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T3 THEAGE AND PLANTING PRACTICES:
131 DOURLE PLOWING SYSTEMS TRIAL [ 1303
Objecpives The objectives of this RV work weres

fa) Lo tesi thiee ditterent double plosany (D) systems onoa large scale, and o
wess ther teashtht and prottabilne practive.

{in To colleer dabor wd mput data on operattonal scale plots, 1o clarify  the
relationship between small and Lage plot Tabor data and to determine actual labor
teqarements rom Larpe seale plon

Justiication. Plot fevel stwdies me Tutune Avoculural Distriet indicite that DE could
profitably boost per hectare pram vields as fony o the opportunity cost of the L
plosany sominmzed TP PR OEST S AL, ceononm andalysis has idicated thar n
would be benettaal o switch o two hectates single plowed (SP2) w0 one heeture DP
o b umt wath aoweedig Labor constramt, and/or with Bimited plowang apportunities.

Pheorencally, severl practical systems are enyisoned whici could mumumize the cost ot
the st plovany, and allow fanmers with difterent resouree comstrirnts o amplement DP,
However, these have never been tested on o Larpe seale to venty the theory, I order 1o
tound out the work on DPCa i proposed that these svstens beosubject o full seale
test

Approach The thive o ems 1o be teated appiv to tarmenss i duferent traction CAle OIS,
Phecocategones and the appropriate svatems ate desenbed below

) For Farmers Who Own Their Own Draft Power (harpely Cattle). On with the
Bt s when the animals were ready 1o plow, the tarmer ploss/planted an arza
of 0 meters by SO mctens This requited one dayv. When the ol dried slightly
below o reasonable mosture tevel fon phtnting, an arca of SO meters by 50 meters
W o be ploveed i preparation tor DE st the nest ram,

When the nest run occuned, the prepared plot was planted, 1opether with an
adpacent S omerery by SO meters stup, tooact s o raditional cheek, As the soil
morsture diopped below the optimuns for plantmg. another SO meters, Ly SO meters
st s prepared s Thy sastems was o connne on waith subsequent rins into
iy s the tarmen planting on wood monture and prepaning. more Land as
the ~onl died. Fach D plot had an adjacent cheek plot S mcters wide,

I ensraed it thes ol would deternine the feasihiliny ot using drving saoil
mosture: penods tor Loed preparation, and o provide some estmate of - the
potentiad benetits on o whole Ly level,

thy Yor Farmers Who Share Animal Deaft. Thie il assuned that farmers
recersed the sabady onwactor allave, and that ractors were available. In this
el tactor was hired 1o plow the Land, either before the tains or during the
cathy rans, betore amnaly were e condition tor plowing. The tractor plowed a
one hectae spe 25 mcters by 10O mcters With the fusg phuting rain that
ammals were avalable, the farmer planted halt of this area (25m by S0mn, plus an
adpcent tunploweds area ot 28 meters byvoSO meters. AL of this Ld (025
hectare total) wa broadeast planted e the wadiional manner, With the second
ramn the process was repeated usme the second hall of the prepared Land.

As Tong as there iy subsidy on tractor plowing, this system will allow farmers

S 85 .


http:IIIII)IL-111L.11
http:Al-lictiIIIII.11

with limited access o canle dralt 0 double plow without increasing their direct
costs. The double plowing should allow them 10 inerease their producton and
profit trom plowing a limited area

(). For Farmers Without Acvess to Animal Draft. Thes trial also wssumed that a
subsidy on tactor plowing was available, Before the viins, or with the first rains,
atractor was hired o plow an wrea of SO meters by 200 meters. With the next
rain, half of the wrea was replowed/planted by uactor (50m by 100m), plus un
adjacent area ot S0 meters by [0 meters was plowed. The same procedure was
repeated on the second halt of the plowed area, plus on an equal adjacent area,
with the next rain.

As well as wlowmg assessment of the double plowing system using tractors on a
farge scale, this system was 1o shed some light on the relative merit of DP versus
single plowing using tractors,

Each of these three systems was implemented by two farmers in different villages. Al
labor and input data were collected 1o allow budgets 10 be construcred, and to provide
comparative data on labor requiremens for large and small plots.

Results:

. For Farmers Who Own Their Own Draft Power, This  system was
mplemented at two trial sites in Matobo,  Full details on the implementation
procedures and the plot grain yields will be provided n a ATIP Progress Report.
The preparation (first plowing) of DP plots was carriecd out on the same day as
planting, due 10 a misunderstanding.  Otherwise the  trials were  properly
implemented.  “The farmers did not appear to cencounter or pereeive difficulties
with the implementation.  In fact they both appeared quite positive about double
plowing.  Overall prain yiclds were 3552 versus 2933 kg per S ha for the DP and
single olowing systems respectively at location one, and 1549 versus 1090 kg per
S ha at locaton two. Yields are on the basis of five hectares because there were
five plots in cach of the systems, and not all plots in the DP system were double
Mowed.  Overall, the DP system, as unplemented this year, scemed entirely
verkable. Next year the preparation of DP plots will be carried out on when soil
moisture iv not optimal for planting.

(h). For Farmers Who Share Draft Animals. These trials were implemented at two
locations. Complete details of implementation and grain vields will be reported in
an- ATIP Progress Report. Unfortunately, logistical and environmental problems
oceurted durning the season which rendered the grain yield results basically invalid.
At location one, the farmer was absent for a few days during grain ripening, and
vields were severely damaged by birds and grasshopper plagues (replication 2 was
completely destroyed). At location two, severe water logging virtually destroyed
the crop e the first replication. The second replication was not planted  because
the tarmer lost both her herdsman and her cattle in the middle of the planting
season. - Overall, at appeared that this tllage system has togistical merit.  The
problems that occurred retlected difficulties that often oceur in practice and could
attect the productivity of any improved technology. These trials will be repeated
1 TORKS X9,

wh For PFarmers Without A tess to Draflt  Animals, Full details of  the
implementation of these tials will e presented inan ATTIP Progress Report.
Techmeal dithiculiies occurred in-implementation, which resulted in the loss of
thice out of four repheations, Thus it was not possible to draw conclusions from
this year's duta on these tnals,
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T4 SO AND WATER MANAGEMENT
14T WATER HARVESTING TRIAL [13.4.1)

Objectives: The objectives of this RNRT tnal were o determsine whether:

(. A simple system could be used o concentrate rainfall and runof! water in specific
cropped areas of the ficld,

(h) This system would improve por hectare crop yields and reduce the risk of crop
fadures over the tradinonal cropping system,

(1 This system would improve onthe vield and stability benefits of double plowing
on the contour.

(dh). Implementing this systemoan the ficld could be both practcal and cconomical,

Jnstification: The low, and highly vanable raintall i Botswana poses considerable risks
o arable crop production, and linits crop preduction potential in most seasons,  The
system being tested was destgnied to concentrate rainfall from the whole field into half of
the ficld area. On soils with good water holding capacity, the increased  moisture
avatlable to plants growing in the cropped arca should:

(). lmprove the growth and productivity of those plants generally; and .
(h) Reduce the risk of crop fuilure by ensuring that more water has been stored in the
soil beneath the cropped areas when dry periods begin,

Approach: The system being tested was referred o as conteur band plowing (CBP).  Soil
contours: were first faid out using a swtring level. Then bands two meters wide were
plowed along the contour. Between these bands, two meter strips were left unplowed 1o
enhance runoff into the plowed areas. Thus half the ficld was plowed, and half was not.
In Tutume Agricultural District, unplowed soils tend o become quite hard, causing
considerable runoff during heavy rains.

After an anterval of one rainfall (of more than 10mm) seed and fertilizer were broadeast
on plowed areas (beds) and plowed down (so the beds were plowed twice.)) Beds and
inter-bed arcas were weeded by hand, although the inter-bed areas were to be weeded
mechanically.  (An implement for this purpose was being  designed by the  Farm
Machinery Development Unit at Sebeles) Theoretically, this system should have:

(o). Increased moisture available in the beds through both double  plowing and
collection of runoff front the adjacent unplowed arens;

thi. Noincrease in plowing labor requirements per hectar s (because only half the field
wits double prowedy; and

(1. Reduced weeding tme requirements because half the field could be mechanically
weeded.

Double plowmg has been showa o produce approximately twice the per hectare grain
yield ot wngle plowing an researcher managed tmals). Thas double plowing half the arca
shoald produce the equivalent of what could have been produced on the whole area with
the tradinonal svstem. The teralizer plas runot! from the unplowed sreas should help to
increase yields and reduce nisk

This system was ested me Turame Agriculural District in 1986 1987, and water

conservaton was observed B also tested both in Tutume Agricultural District and
at Schele i 1987 KN,
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In Tutume Agricoltural District, the rial was conducted as follows,  Three systems were
compared: CBP, double plowing, and the uaditional system.  Plots were ) meters wide
by 50 meters long, and were lad out across the slope, in a randomized complete block
design, with two replications.  Preliminary plowing wis carrted out by tractor. Later
plow/planting was done with aninid dratt power. Frials were conducted on three sites
with soils of 70cm or deeper. Al fabor and input data were collected, and soil texture,
depth and nutrient status were examined. Phint stand and grain yield daty were collected,
but soil maoisture status was only monitored it Sebele,

‘The cconomic fovus for these tials was 1o collect sufticient labor use, mput cost, and
harvested  output information {or the fonmulation of - budgets for cach proposed
mtervention. The budgets were used s comparing potential interventons with traditional
technologies in order to determmne which interventions may be economically feasible,

Results: Complete detals onmplementation and grain yields will be presented inoa AT
Progress Report. In summary, some fogistical ditficalties were encountered in plowing
the CBP treatment because both tactor divers and the oxen teams were unfamiliar with
the technigue. However, these problems swere not imsurmountable.

Duning the seison, water logging i certain plots, plus heavy bind and prasshopper attacks
duning vrn npenmy, combined to produce much vardability i trial resulis, Inpeneral,
vields from CBP plots were sinnlar to yields ot the other two treatments despite the fact
that it had lower plant stands and was planted on halt the area of the other two plots,
The primary problem with the system was the Tabor required o contiol weeds on the
unplowed strips. An etfecove animal drawn cultivator would need 1o be developed
betore this system could be practceal in the tield.

T.5 FARM FOQUIPMENT

1510 EVALUATION OF IMPROVED DONKEY HARNESSES AND OX YOKES
[13.4.7}

Objectives: The objectives of this FMET work were to:

(). Evaluate the dutability of the Kenva donkey haress and the improved Sehele ox
voke under farm conditions,

(. Evaluate farmer acceptance of the Kenya donkey harness and the improved Sebele
ox voke,

Justification: A high percentage of arable agriculture depends on animal draft power for
plowing, culuvanng and planting.  Litde improvement his been made in the traditiona)
harnesses and yokes which have been used in the past. Improved harnesses and yokes
have been shown o increase the efficiency of draft animal atilization by as much as 30
percent. “This study was to test two such improved desipgns with the aim ol introducing
them nationwide throngh ALDEP, il they proved aceeptable,

Approach: Fifty Kenya donkey harnesses and 50 improved  Sebele ox yokes  were
nanutactured by the Rural Industries Innovation Center at Kanye, Farmers were selected
from amony AT cooperators in the Francistown anill Mahalapye arcas to test the
harnesses and yokes daring the 19871988 crop season,

Results: Three farmers tested the Kenva donkey collars this year in Tutume Agricultural
District. They were also tested m Maun and Gomare by fanming systems projects, and
by ATIP in the Mahalapye arca. Initial reaction from the Gomare team was quite
positive, while reaction from Maun was more negative.  An mformal survey of farmers
using the collars i TAD (ATIP PR EFSR-S) showed that after an initial period of learning
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to use the collars (duting which time they were put on upside down by some farnmers),
the farmers ook Tess time 1o harness the donkeys, the donkeys worked faster for longer
penods,and less wmmals were needed to plow. The major problem with the locally
ranutactured collirs was the poor quality of Teather used Lor the hune strap - The collars
have been retrned o the nanubactare: and te enforced hame straps have been added,
Farmers abso suppested that ditferent size harnesses be manutactored. Fanmers indicated
4 withngness 1o purchase the harmnesses at o poce of P3040 per harness The harnesses
were also tested by one ALDEP tacmer, und the tegional ALDER officers 0 Francistown
have now placed an order 1or 60 hamesses which will be sold o farmers,

TATEVALUATION OF ROTARY INJECTION HAND ROW PLANTER [13.1.8])

Objectives: The objective ot this FMED g1l was o evaluate the cltectiveness and
practicality of the rotry anpeciion plaitsr as an alternative o the waditional
broadeast plow system

Jistitication: The rotary anjection planter may enable fanmers with hitle or no control
over tnction resources o obtin mereased production and frm meome tiough better
control over seed depth placement, and the g of planting vis a vis nains,

Approachs “The totary dnjecuon planter was eviduated through the Farmer assessment
rroups s ool tor rows plantng i tenms ot s practicability and performance, vis-avis
the traditonad broadeast plow system,

Resuliss Both amported and Hocally manutactared rotary mjection planters were heavily
twed by tarmers i the technology options testing proups in FAD. The planter was also
wed by miembers of the extenwon Ted farmer options testing sroup o Mapokao Further
sty was dones by ey i the AT Mahalapye area and by reserchers i the
Gonre, Maun and Peletshedha farmimg systeme, programs.

A rewearchiers who used the planter plus 19 Lamers in the MahaLpye wea, and 20 in
the Francitown area were siiveyed 10 obtin their evaluation of the planter. Findings
from the survey aie reported i ATIR PR OESS 4 Generally, the plinter recetved positive
teview s A number ot recommendations concernmimg moditications were made to the
manutacturer (RIIC) hased on both tarmier and researcher observations. These
modiications Tave now been made on the onymal machines, and these machines will be
tetested by fanmens i the commy season

POSTESTING OF TOW LI HAND WATER PUMPS [13.4.10]

Objectives: The objective of thiy i was o test a low liftdow cost hand water pump
ander furmer tield conditions tor we an Lands arcas and cattle post areins,

Justihicanon Nanv tarmens have hand duy shallow wells at fands arcas which tend 1o dry
up during the seaon, and when i use may provide contaminated water,  Also nxny
cattle posts rely on water froms hand dug wells Tocated in rivers for watering the animals,
A well constracted Tow B haad pump attached (0 a0 sand point, could provide water in
these sitnations whnch i cleaner and avalable for longer periods, Sinking a sand point is
alho dess work than dipgeany a0 well and pumping may tke less Labor than tilling water
troughs with bucker

Approach: Several sand pomty and picher pramps, capable of litting water up 1o 6
mieters, were obtwmned and tested at landy weeas, Farmer assessmients wete obtained.

Results Thiee pumps were istalled, one wih g focally manutactured  sand point.
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Unfortunately, two were placed in the Shashe river, and were Jost when the river flooded,
The one remaining pump received much atiention during o farmer fickd day visit, and
several farmers asked where they might acquire a pump.  Further testing does not seem
feasible unless a locally manufactured pump becomes available.  The tests did penerate
enough interest so that RUC and Zimplow Bulawayo - which has the casting facilities
-- will be approached o detenmine if the pumps can be made locally at a reasonable cost.

1.6 LIVESTOCK PRODUCTION SYSTEMS
7.0.1 GONT PRODUCTION [13.4.5]

Objectives: The objectives of this RMET study were to:

(), Maonitor goat production on smallholder farms to identity production parimeters.

(h). Evaluate the benetits 1o be obtained by supplementary feeding (creep feeding of
cowpea and Dolichos Tab lab feaves) 1o young poats.

). Collaborate with the DALS  smallstock  extension personnel in establishing
smllstock management groups i villages,

(). Evaluate the benetits of housing for protection of young stock from the clements,

Jusiification: Renewed interest was expressed i the role of smallstoek at the smaiiholder
fevel at o workshop on "Research and Development in Smallstock Production™ held at
Sebele on May 25th, 1987 The outcome of the workshop was the identification of
rescarch pronues for on station wd on- farm (farming systems) work,  The abjectives
Histed above address priority areis that were identified Tor on-farm research,

Approach: Twenty farmers (eight in Marapony, six in Mathangwane, and six in Matobo)
participated mn this study. AL goats incach farmer's herd were ear tagged and weighed
when the herd entered the prograni. Detailed records were kept on herd dynamics and
production parameters. ALl goats were weighed at the end of the rainy scason in May,
and at the end of the dry season in November. New born kids were weighed and tagped
at birth and periodically therealter.

Housing facilities were constructed on thiee tanns to study the effects on survival and
performance of kids.  Additonal types of housing were destgned in colluboration with
DAES smallstck personnel,

Results: All poats i the study herds were weighed (semi-annually) and weekly records
were kept on hirths and deaths, An additional goat house was completed, and materials
were obtained for several more houses. A poat production study bepun in 1986 was
continued in 19870 The 1987 results (ATIP PR F88-1) indicate a kidding rate of 132
percent, with o death loss of 624 percent. Mean total milk production for all farmers
was L Hiters/day, with o mean daily production per goat (of 198mls) through May when
farmers stopped milkang due o the drought,  Even through production was down due 10
the drought, the data indicate that genctic potential exists for improvement of both milk
and - meat production. 1t was concluded  that a high priority should be piven to
mierventions o

G, Decrease hid monadity,
(h). Improve heid health, and
(¢).  dmprove breeding programs,

Dr. R Gray presented s paper on these findings, entitled "Production Paramieters of the
Tswana Goat”, at a meetng of the Small Ruminant CRSP.
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1.7 HOUSEHOLD CIRCUMSTANCES
1.7.1 COOPERATING FARMERS STUDY [13 2.1}
Objectives and justification of this study were discussed in Section 7.1 above.

Results: Results from the 1987-1988  planting season Cooperators Survey are to be
reported inan ATIP Progress Report,

A brief survey was conducted of 50 farmers who participated in the 1987 ARAP/Drought
Relicf Survey.  The survey was to determine if there were any changes in the
participation in govermment relief programs, and if there were a change in traction
patterns (due to severe drought preceding the 1987 planting season).  The percentage of
farmers receiving plowing subsidy dropped from 98 percent 1o 94 percent, Ninety
percent ol the farmers received seed in 1988, but there was still confusion as to whether
the seed was ARAP or Drought Relief.  The number of farmers who received obtained
from ARAP assistance for weeding jumped from 65 percent in 1987 1o 92 percent in
1988. The number of farmers row planting increased from one in 1987 to five in 1988,
The number of farmers receiving help for fencing remained constant at two, but the total
number of farmers receiving help for destumping jumped from two 1o nine (six under
ARAP, two under ALDEP and one under Drought Relief).

In 1987, B6 pereent of the houscholds used at least some animal traction, This dropped
to 68 pereent in 198K, 'The pereentage of houscholds using at least somie tractor traction
remained constant at 32 percent. There was a decreass in the number of fumilies who
controlled their own traction -- from 57 pereent in 1987 1o 49 pereent in 1988, The drop
inhouscholds owning their own traction, and the drop in houscholds using animal
traction may be attributed 1o the severe drought prior to the 1987 season.  On the other
hand, there was a drop in the percentage of houscholds which were completely dependent
from 23 percent in 1987 to 13 percent in 1988, possibly indicating that farmers were
trying to keep at least part of the plowing subsidy for themselves.  Coupled 1o the
decrease in houscholds completely dependent and those completely controlling their own
traction, there was in increase in houscholds with partial control from 20 percent in 1987
1o 38 percent in 19880 Five houscholds shifted from animals 10 some or all tractor
plowing, while two houscholds shifted from some tractor plowing to all animal ple.ng,
Three houscholds shifted from cattle traction to donkey traction, perhaps because donkeys
survived the drought in better condition than cattle,

T8 MARKETS
181 SMALL STOCK AND GRAIN TRADING AND PRICES [13.2.1]
Objectives and justiticition of this study were discussed in Section 7.1 above,
Results: Agicaltural markets (erain and small stock) and prices were monitored through
monthly interviews of six ocal businesses. Only one cooperative was willing 1o
purchase yrain, but had not done so G the Last four years. Grains were exchanged in an
mtormal market A price sarvey of willage prices, both commercial establishments and
Larmer to tasmer poces, was made in Febraary 1988, Results are given in Table 7.1
Small wtock purchases data were collected for the period  covering September 1987
throuph August TOSK. A total of 16 goats were sold 1o restaurants in Mathangwane, with

prices ranging from P29 10 PSO and averagine P36 per goat. Over the same period
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Matobo villagers sold a total of 30 goats to restaurants for prices ranging from P2S 1w
P50. The average price per goat in Matobo was approximately P39,

TAHLE 7.1: GRAIN PRICES, FRANCISTOWN AREA, FEBRUARY 1988

Comrdity HAMB Price* Village Pricd®
T o PulRe o PulaKg
Sorghum 0.29 0.70 - 1.00
Maize 0.27 0.50 - 0.80
Cowpeas 0.39 - 0.51 200 - 2.60
Jugo Beans 041 2.50 - 2.80
Groundnats 0.28 260 - 3.50
Mikle . L2036 B LU

THAME guaranteed producet prices for 1987 Tarvest.
Local prices near end of 19871988 planting scason.

7.9 EXTENSION LINKAGES
7.9.1 MATSITAMA/NMOKUBILO PILOT COMMUNAL GRAZING PROIECT [13.3.1]

This work was carricd out in collaborazion with the animal production and range
extension officers of the Francistown regional agricultural office.

Objective: The long termy objective of this project was to develop productive methods of
animal husbandry and range management in a communal area which are compatible with
the long-term carrying capacity of the range land.  Specific objectives were to:

(@).  Improve the producivity of the herds that are kept in conununal arcas, and to
increase the benefits that the herd owners may derive from them by methods that
are acceptable and practicat ty the local community,

(b).  Muintain and improve the productivity of the range such that its value as a
production resource is conserved to sustain the grazing animal at acceptable levels,

lustification: "The previous extension approach to communal problems has been centered
on the management »f the animal through Services to Livestock Owners in Commiunal
Arcas (SLOCA). Very linde consideration was given to range management.  Currently,
the extension strategy has changed to include the disappearing range resource.  The
SLOCA Project is funded by the EEC while the new Range Management Project is
funded through a loan from the World Bank.  While there is an urgent need 10 do
something in the communal areas, it is acknowledged that there is linle information 1o
adapt from clsewhere.  Thus, justification exists for the application of a "farming
systems” approach to range management, particularly in communal areas, and especially
in - describing  the  dynamics of existing  grazing/livestock  management  systems  in
communal areas.

Approach: An area of approximately 1200 sq kms located in the vicinity of Matsitama
and Mokubilo, in the Tutume Agricultural District was selected in 1986 as a pilot project
site. ATIP was requested to assist the extension service in preparing a project proposal,
Kegotly meetings were held in the two villages in late 1986 and the ohjectives of the
proposed  project were explained o the farmers.  Agreement was rached among the
villagers that the proposed project was desirable and should proceed. A census of the
houscholds and cattle posts i the project arca was made.

Cattle owners who reside in the project arca consulted with absentee cattle owners.  After
due deliberation, a meeting was called of all cattle owners. At this mecting  they were
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asked 1o form a management committee to assist in formulating a proposal which would
be submitted o the Animal Production Division (APD), DAES, for funding].

Results: A census of 307 houscholds was completed, and the baseline  information
obtained is reported in ATIP PR EFEE-30 This baseline information was made avalable to
the extension service tor use by the management commiuee in formulating o proposal.
Several meetings of the steering commitiee, with representatives of extension, ATIP, the
villages, and the Ministry of Agriculture were held. A general meeting of all livestock
owners in the arcia was held in October, and planning committees from cach of the two
villages were selected. Dro RO Gray presented a paper entitled "Farming Systems Work
Applicd o a Communmal Grazing  Management Pilot Project in Botswana” to the
SARCCUS Subcommittee for Veld and Pasture. ATIP s prepared to respond o further
requests by extension (through the steering commitee) for assistance with this project,

710 ENVIRONMENTAL MONITORING
TA0 RAINFALL AND TEMPERATURE MONITORING [13.2.1]
Objectives and justitication of this study were discussed in Section 7.1 above,

Results: The TOXT-T988 cropping scason began in late November after o drought of
almost nine months, This extended dry period was followed by a crop year which saw
almost dinly rains an December and February, and averaged almest 60 percent more
rainfall than the 30 year average. (See Table 1.2) 0 Fammers received 137 percent more
rain in 19871988 than i 19801987,

There was a great deal o variability in the amount of riin received in the three
participating villages Clable 7.2 Matobo with 635mm received almost -2 percent less
rain than Marapong with 899mm. Mathangwane with 690mm of rain was eight pereent
ahead of Matobo, The distnbution of the rain, with two months of heavy rains, meant
that many farmers had relatively few days of good planting conditions, particularly in
Marapony where water Togged soil was a common prohlem,

T METHODOLOGY
TAEL EMELOPFIONS TESTING WITH FARMERS™ ASSESSMENT GROUPS [13.4.9]
The work with tarmer proups in 19561087 was very popular among farmers and was
continued 1 the three study villages o the Tutume Agricultural District with only o few
minor chanyes.

Objectives The abjectives were o

(. et broad ranye of mnovations under fammer managed conditions for increased
prodocuvity and prinn vield dependabitity.

(hy.  Involve farmers and ADs direetly in the farming systems development process,

(C). Determine what types of innovations are most appealing to different tvpes of
farmers,

(. Examine methods tor creating similar groups outside of the ATIP villages through
the collaboration of the CPOs, DAOs and ADs.

{¢).  Determine the extent of adoption of double plowing by participants in the

1OX6- 1987 tarmer trials in Matobo.
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TABLE 7.2: MONTHLY RAINFALL (MM), IRANCISTOWN AREA, 1983.88

Month 1983 &4 1984 85 1985.-86 1986 ¥7 1487-8%
o Mean oo Meano o Mean o Mean o Means

Matobo:
September NA i} 0 1] 1
October NA 17 A 41 4
November NA 19 [§] 63 kY
December 31 36 717 h| 200
January 4 38} 38 95 58
February 53 126 34 18 212
March EE 43 52 10 92
Apail 0 0 T4 0 0
June 0 0 0 0 p{1}
Fotd Matobo 187 459 17 206 615

Muthanpgwane:
September NA 0 0 9 0
Octobet NA 42 29 (£ 9
November NA 44 k1 9.4 45
Decembet s 63 24 83 249
January 21 i8S 2% 41 36
February 25 142 13 27 198
March 77 0 67 5 128
Aprid 16 0 146 0 5
June 0 0 0 4 20
Total Mahangwane 156 474 358 325 690
Murapong.
Septemner 1] 0 0 10 0
(lober NA 43 17 91 7
Novemnber NA 64 1 57 78
Becember 0 48 kY 50 256
Fanuary W 112 o2 00 30
Febtuary m 133 31 48 154
March 70 12 54 7 123
April 22 0 124 0 30
hune §] 0 0 0 21
Total Marapong: hAR} 12 242 112 KUY
Overall Average (R BEY 32 VK 74

Months not indicated had insignificant rainfall,
Data collection began in December 1983,

Justification: Numerous technological innovations have been developed in Botswana (and
elsewhere) which may be relevant 1o subsistence farmers in the Tutume  Agricultural
District. However, it is difficolt to evaluate a very wide range of these innovations under
rescarcher managed condittons in on-farm ests (due o time constraints),  Further, it is
often difficult 1o assess which innovations might be most relevant 1o specitic farmers. It
was theretore decided 1o present 10w group of farmers a wide range of technological
options (especially relating o specitic contingencies at different times of the year),
Farmers were then ssked 1o select innovations on-farm: that seenied most relevant 1o their
sttuation, and 1o test those with some rescarcher puidance (and provision of inputs),
Monthly mectings were held with the groups 1o discuss problems and progress.  In this
way, farmers demonstzated which types of innovations seem most appropriate to them,
and researchess were able 1o observe the effectiveness of those innovations and  work
with fanmers towards the development of improved production systems. By including
ADs in the proup monthly mectings, the  ADs also became part of the systems
development process,

Approach: In Tate: September, an open kgotla: meeting was held for all participating
farmers, members of village farmers” committees and the local AD's in the three villages
where AT has been working, A this meeting ATTP staff presented:

(). The results trom Tast _car's rescarch,

(M. An invitation to all interested farmers o atiend a special meeting where technical
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options were reviewed -+ these included both new technologies and currently
recommended ones.,

At this meeting, @ wide range of technology options were discussed.  Farmers were then
be asked 1o select any innovation or package of innovations they wished to test. Those
farmers electing o perform a test (or tests) formed the farmer groups that met monthly,
The ADs were also be invited to attend these meetings, where progress and problems
were discussed.

The types of imnovations introduced included:

(). Tillage/water conservation techniques,

(b).  Planting method options (with some emphasis on evaluating hand row planters),
(©). Crop varictices.

(d). Manure and fertilizer possibilities.

(). Torage and fodder production options.

(f).  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 were
supplied with the necessary inputs and wachinery by ATIP. Trials were laid out
side by side with a traditional control. Generally, a record was keot by ATIP
staff reparding the dates of all operations, and grain yield.  An End-of-Season
[Farmer Assessment Survey was administered.

Field days were held inocach of the three villages. At these field days, selected
participating farmers had the chance to show off their trials to the rest of the group, as
well as o farmers Lom outside the group and to regional extension staff,  They
desenbed the trial, their observations and opinions, and answered questions from  the
group of visitors. ’

Some of the changes that were made this year included the following:

(). Farmer compartssons were sliphtly more controlled. For example, a farmer who
wished to test double plowing with fertlizer versus double plowing/row planted
tas happened last year) was encouraged to separate his trials into double plowing
with and without tentilizer, double plowing with and without row planting, and to
inclade traditional cheeks in each.

(b AT somcetimes requested farmers o take on additional tests o those they self-
selected. This situation arose where farmer feedback on a new technology was
required, or where an ansufficient swnber of farmers participated inoa particular
trial, e vinety trials,

() ewas agreed witn the RAO that group rescarch and extension activities would be
expanded m the region The new group was superviced by the DAO and run by
the AD. ATIP provided a field assistant 1o the AD, atended all miectings, assisted
with the trammy of the AD and fic. assistant, and provide some material inputs
(e new machrervy,  DAERS st organized and led meetings,  provided
cquipment available mothe ALDEP package, and presented corrent recommended
practices.

The exact fonmat, conduct and Tocation of the new group was decided in a mecting of
ATIP and DAES sttt e October. “Fhe tormat and objectives of the group differed
stightly from those proups betng led by ATIP. This was because the group ted by DAES
had more of an extension perspective than those led by research-cwned people, The
DAIS-ded group tocused miore on tested technologies. However, by paticipating in
DAES led groups, the ATIP personnel could:
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(a). Observe the effectiveness of tested  technologies in different and  numerous
environments;

(b).  Help o guide extension personnel in the application of new technologies; and

(). Be present in the carly stages of dissemination to help out when problems arose,
and thereby help create a0 continuum  for  technological  development  and
dissemination by encouraging the panticipation of extension personnel research
groups and vice-versa.

Results:

Researcher-Led Group. The number of participants this year increased to 40 in
Marapong, 16 in Mathanewane, and 57 in Matobo,  Participating farmers signed up for
241 separate trials. Of these, 89 trials were deleted from the analysis either because they
were never planted, were improperly implemented and became invalid comparisons, or
for numerous reasons they tailed to produce any yield.  Thirty-one percent of these were
not implemented due to dranght power limitations, and another 34 percent were excluded
because they were invalid comparisons of a new technique, or were planted too late in
the scason to natare before the cold weather, A detailed discussion of these trials will
be provided in an ATIP Progress Report. The remaining 152 trials were divided among
the six types histed i Table 7.3

FABLE T 3 NUMBERS AND IYPES OF TRIALS SUCCESSTFULLY IMPLEMENTED, BY VILLAGE,
FGTOT TRIAES, FRKANCISTOWN AREA, 1987 KR,

Type of Toad Matobo o Mapapong Mathangwane  Tota)
Double Plowing &) U} 4 62
Groundnut Seed Treatinent 1 19 14 44
Cowpea Vanety Toals 9 13 3 21
Row Plant v Hroadoast 0 ! 9 10
Fertihzer (20 h/ha) | M 5 K
Long/Short Season Crop Mix 1 3 0 7

Total 0 4 1. 52

In addition 1o these formal comparisons, three farmers also successfully used a two
furrow plow, and three “ried an improved model of the tractor mounted plow/planter,

Table 7.3 tlhustrates how differences between villages can affect farmers” selection of
technology.  For example, double plowing (DP) was far more popular in Matobo, where
most farmers cither owned or shared oxen for draft power, than it was in Mathangwane,
where many farmers relied on hired tractors for plowing.  In the later, DP was difficult
because trictor owners were loath to return to i particular field once it had been plowed,
and beeause the hire price was high, In e aarast, row planting comparisons were more
popular i Mathangwane.  This possibly occurs because these farmers were more
interested in separating their plowing and plinting operations because they could not
control the tming of the tactor plowing Also, tractor plowing tends to bury broadcast
seed oo deeply o be sure of pood emergence.

Details of mad amplementations and - outcomes (e.g., plowing/planting  dates,  traction
source, plantiny methods, plot vield dan, ete) will be presented inoan AT Progress
Report.

In general, cowpen yvields were low due o water logging, and were particularly subject 1o
pest damage. Cereal vields tended 1o be somewhat better, but a number of cereal plots
were hurt by loss of soil nitrogen during the heavy rains, and by bird and insect pests.
Mean yield data are presented in Table 7.0 For trials with paired comparisons, a paired
t-test was used o determine whether observed differences were significant.

- 06 -






members, and tested a limited number of technologies under farmer field conditions.
Technologies tested included: Sebele row planters, Sebele plow/planters, rotary injection
row planters, cultivitors, phosphate ferulizer, fodder crops, and  cowpea varicties.
Farmers tested the technologies i their fields but did not undertake  side-by-side
comparisons except in the cowpes variety trials. Monthly mectings were held where
members reported on thar trials and discussed problems. A field day (attended by the
Director of DAES) was attended by over 100 fanners, extension staff, and researchers. A
survey of farmers perceptions of the technologies tested, and the group experience is
being conducted and will be reported, along with other data on the farmer group in a
forthcoming ATIP Progress Report.

T2 OTHER PROFESSIONAL ACTIVITIES

In order 1o promote the acceptance of farming systems work, the ATIP Francistown team
has sought ways to ncrease contacts between the team, farmers and other agencies.  This
contact invotces conducting joint rescarch and in the inclusion of extension and research
stff i farmer group work, ticld days and joint visits o fields.  Linkages and
collaboraion huve been stienpthened through the following activities.

T2 1 LINKAGES WITH FARMERS [13.5.1)
Linkages with furmers were accomplished in the following ways:

(@.  The number of tumers participating in the researcher-led farmer technology
assessment groups continued to expand, growing from 97 in 1986-1987 10 143 in
1987 198,

(b).  Farmers continued their active involvement in RMEL rials with 34 farmers
participating i this type of trial. Fifty-cight houscholds were interviewed for the
ARAPDrought Rehetr Survey, and 307 for the Matsitima/Mokubilo  Bascline
Survey.

(©).  Annual reports on ATIP activities were made at kgotla meetings in cach ATIP
villape.

7122 LINKAGES WITH EXTENSION 113.5.2]
This involved:

(@), Contiuing partcipation by DAES staff in the FMFI design and testing of systems’
options through mvolvement of local ADs in monthly farmer group mectings, and
field days with distnet and regional DAES officers. Field days this year involved
over 450 farmens, rescarchers and extension personnel (including the Directors of
DAR, DAES and the CARO), and included DAES demonstrations as well as ATIP
trials.

(b).  Assisted in the formation of one extension led farmer options testing group led by
the DAO and AD. The group was located at Mapoka in the CEDA, Northeasl
District, and involved 30 fanmers.

().  Collaboration with ALDEP on forage trials was comtinued and ALDEP testing of
the Kenya donkey collars, improved ox yolks and the rotary injection planter was
inttiated. ATIP staff mok part in several ALDEP meetings to discuss local
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().

(¢).

n.

(g).

extension - rescarch colluboration.

Regular mectmgs were held with the RAO and his staff o actively seck their
saggestions concerniny, the identification of research problems, 1o review  the
Francistown ATIP Work Plan, and 10 keep them futly informed of  ATIP's
activities,

ATIP sttt collaborated with the regional animal production and range officers,
Francistown, onthe Matszuma/Mokubilo - Pilot - Communal - Grazing  Project,
producing i baseline study of the arca for use in project planning.

Secarncles on ATIP acnvittes, with pictures, were included in the AGRINEWS
extension publication. An article on ATIP activities in the Francistown arca was
published in the Northern Advertiser.

ATIP semor techmeal officers regularly attended DAES Monthly  Management
Meetings and discussed AT activities,

TA23 LINKAGES WITH ON-STATION RESEARCH {13.5.3]

Collaboration with DAR took place m the following areas:

(1),

(h).

(c).

(g).
(h).

Cowpea varietal esting under Tarmer managed conditions.

Eatly screenmy of short season sorghum genotypes - from the sorghum breeding
progriun and the Umveraty of Nebraska,

Iiplements development, testing and modification with the Farm - Machinery
Development Umtand Rural Industries Innovation Center, i.c., improved ox yokes
and donkey harness, light wereht coltivator, and rotary injection planter,

Began colluboration with soil seientist. (INTSORMIL) on closing the  double
plowiny studies.

Tested treawed versus untreated groundnut seeds,

Presented o seninar at Sebele on ATIP's experience with double  plowing,
participated i thematie group meetings, and the Crops Division annual meetings.

Participated in APRE mectinps and collaborated on the annual report.
Provided support and data for APRU cconomist studying goat farmers who

worked with the AT sonallstock studies. (The Farm Management Unit of the
Division of Phinnmyg and statistics was also involved in this study.)

TA24 LINKAGES WETH POLICY/PLANNING [13.5.4]

Linkages i the polies/planning area were strngthened as ATIP:

().

(b).

Bepan documentation oo data sets so they would be available to potential users in
GOR,

Requented and supported a Rural Sociology Unit study of the researcher managed
technology optiosns testing groups,
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(c).

().

7125

Supported s study by the Sociology Department of the University of Botswana in
the ATIP villuges,

Reviewed i rescarch proposal by the Economics  Departiment, University  of
Botswina, and agreed o sapport the research by providing data and fucihtating
access o ATIP cooperating tanmiers.

Participated o semnar on tarmer participation held at the National Institute of

Rescarch,

METHGDOLOGY DEVELOPMENT [14.5.5]

Activaties inthe area of methodology development included:

(4).

(h).

().

7.12.06

(1),

(h).

The Prancetown ATIE team continuing to work with other members of ATIP in
the  preparstion aid - dissermination of methodological materials including the
“Famny Syatens Handbool tar Borswana ™,

Two papers were prepared on famer partcipation ine research for the Infonmation
Centre tor Low Faternal Inpat Apriculture, the Netherfands.

The partcipation ot the Francistown agncultural cconomist and the head of the
Rural Socioloy Ume, MOA, partcpated as facilitators in the Philippines Upland
Rescarch/Esenaon Toomny Workshop where o paper on farmer participation was
given

NMISTES OUTTSTDE HHE COUNTRY

Dro Wornun pave o paper and acted as i facilitior at the: Philippine: Upland
Researctbarension Toeanmy Workshop,

Mo S0 Maahare spent v weeks e the USA working with INTSORMIL

personnelattending two nucrocomputer short courses, and giving a paper at the
Annual Farnnng Systerss Syimposim in Arkansas.,
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CHAPTER 8: VISITORS

The following s partial st of visitors to ATIP during the reporting year.  Gfien they
came for other purposes than simply  visiting ATIP.  Those  Bsted  visited  cither
Mahalapye or Francistown. “The list does not include those who were at Sebele only.
Also it is not a complete record sinee, for some, @ record was not kept.

8.1 NAMES RECORDED

D. Anderson, AID Consultang

D, Andrews, INTSORNMIL, University of Nebraska

G. Brandsburg, ATIP Consultant, Kansas State University
D, Collier, National Food Stritepy Coordinator

P. Devitt, MOA Consultam

D. Esshinger, ATIP Consultant, University of Missouri

T. Frankenburger, AID Contractor, University of Arizona
J Jorns, Ottice of International Agriculture, Kansas State University
W. McKinsey, MIAC Executive Director, U, of Missouri.
N, Macala, Farm Management Economist, MOA

Y. Merate, Head Rural Sociology Unit, MOA

Go Mutwa, Otfieer-In-Charge, Honga, Tanzania

K. Mokgotle, Economist, APRU, DAR

P Ntseane, Rural Sociology Unit, MOA,

G. Rhebergen, FAO Sals Team, Maun

. Schultz, Animal Scientist, Kansas State University

V. Withee, INTSORMIL, Kinsas State University

8.2 NAMES NOT RECORDED

Three members of a Congressional Investigating Committee.
Nine Zambun agricultural engineers,

SACCAR agronomist and soil physicist.

CEDA research team leader from Netherlands

Three members of ALDEDP Technical Evaluation Team.
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CHAPTER 9 PERSONNEL AND EQUIPMENT

D1 PROFESSIONAL STAFE

The only outstanding issue with reference o professiondd stat! s what will be done with
Dr. D. Baker’s position. As indi-ated cathier in the report (Section 3.1) he left at the end
of August and negotiations are sull underway with GOR as 10 how this position might be
filled.  Time s now running shott and f w0 decision iy not reached very soon, it is
unlikely that another weehnteal assistince person will be able 10 be recruited who could
spend more than one vewr on the project.

9.0 SUPPORT STARY

An approach has been made 100 DARS about the possibility of obtaining two more
dividuals on secondment 1w further the research-extension linkage in the areas where
ATIP i worbing. This 1y becoming a new focal point of ATIP activities, 1t is hoped
that these posttions will be nlled at the T devel, Also a request has been made 1o fill
the slots that are cunently vacant.

DL CONSULTANTS

Currently, plans 1o employ the services of consultants during the coming year are in a
state of tlux. The Bist that appears below is very tentative in nature and may change in
the Tight ot developments over the coming year. Thus the list should be considered
Hlustranve an nature and subject o change. Inoany case, all consultancies will initially
ave 1o be approved by both GOBR and USATD before they can be implemented.

(. Study of Farnmer's FEvaluation Criteria. 10 would be helptul o know what set
of critena are most important o Larmers (e, rehability of yield, total yield, labor
requirements,  capital nput requirements,  technical  complexity,  simplicity  of
mmplementation, et so that it would be possible o evaluate the  farmer
acceptability of technologies more quickly,

(b Appropriate Decision Making Unit. There are questions concerning the unit
bemy used i the ATIP sdies, ben, the "fanm houschold™,  Is the current
defimuon appropnate o both the Mahalapye and Francistown arcas?

(5 Adoption Stady. A consuliam with experience in adoption studies is needed o
help destgns and aplement an adoption study 1o determine 1 participants in the
farmer proups have adopted wechnologies they have tested.

(. Animal Science. Tt mey b odesaable o have a consulant in the production of
poat milh products and/ i the nioketing of goat meat and/or milk,

(c). Computer Applicatans hpecisfist. The desktop publishing system at the
Apricaltural Information Scenos iy DAES, which was purchased by ATIP, needs
to be more folly unleed. The taimng by Mro Go Brandsburg, KSU Extension
Publications Speciabet, duiing Day of this year, served to emphasize the potential

273 -



of the systenr and the nced for more training. The services of u local specialist is
now needed, who can assisCin solving problems as they arise.

(n. Agricultural Extension Management (Consulting and Training), The Mananga
Agricultural Management Centre (MAMC) in Swaziland has developed  an
outreach proyramime, which has some potential tor Botswana, At the present
time, i proposal trom MAMC 1y being considered tor a training needs assessment,
asseries of traimng courses and follow-up seminars,

(£).  Agro-Forestry.,  With ncreasing concern about production versus conservation,
and the possible 1ole of forage trees, it is proposed that a consultant be used to
help i designing o baseline survey (see Section 12.2.2), and to give advice on
work 1n this area Such w consultant would be used in conjunction with FFARB,
who are cooperating in the baseline survey.

It is anticipated that the Memorandum of Understanding. between Kansas State University
and - Alabama A and M, can continue o help in facilitating some consultancies.  This
arrangement provides a stuenpthening experience for the consultnt, while at the same
time providing 4 contribution to Botswana at littte or no cost o the project.

9.0 EQUIPMENT

Itas anticipated once the three vehicles ordered (Section 3.4) have arrived there will be
few additional purchuses.

Most additional purchases are likely 1o revolve around relatively  minor items, with
reference o computer equipment and computer software,



CHAPTER 10: "FRAINING

101 LONG-TERM TRAINING
Long-temy traming can be divided into two clisses based on funding source:

(0).  ATIP Funded Support. In Table -1 there are four people who are currently
away (A Losotlho, Meo A Sebinyvane, Mrs P Nsearss ond Mre, B Masilo), In
addtion, 1t s hoped that one person will goin January *I89 (Mr. B Moji). In
terns of the LY person years funded under the new contract, only six o have
cutrently been hilled wah participants, Currently there s g request, pending from
DAR, o send an wddinonad person. Nevertheless the constraint will be 10 pet
them alb back betore September 1990, Alernatively i they e not finished by
thit tre, 1t sall be necessany et an apreement from GOR, that they will tund
the remamimy part ob the g progran.

(. Matching Funds From GOB. Under the original ATIP agreement, GOB agreed
to tund Iy peison years of ong term raining, Currently, 10 of these have been
tunded: Thas there e tive person vears of long term raining that can still be
tunded. Whether or not these will be filled will depend upon availability of
suttable candidares

O SHORT-TERNM TRAINING

Possibilitios tor shorctenm roniog often anse at relatively hide notice, Therefore it is
ditficult ke wpecitic phaes for sending people on short term training, When
opportunitics artse ey will be conadered on U eir merits,

However e e detimnely planned that eftorts will be eiede to ensure that people will
attend the CINNMY T Workshop on tanming systems work. The short course they offer is
disided o twos parts, so e bothe indiaduads that will attend cach workshop,  ATIP
wilb help tund the attendance ot other sourees of funds are not forthcoming.

Other possabiliies tor ATIP fundig, that are currently under consideration, are a forestry
course (DALS sttt membery i Kenya, o tissae colture conference (DAR staft members)
absorin Kensa, and acconrse momakang, videos (DAES staft memben) in the USA.

103 ONSTHE OB TRAINING

Once agiin i service wamng opportunities also often arise at reiatively short potice.
Theretore, there needs 1o e some flexibility in planning activities in this  area.
Tentatively, that slaed o date, melude the folloving:

(. Training with Pagemaker. This uaining will be provided by a consultant
available docally o mdiaduals inthe Apricehural Information Section in DAFES,

thy. SPSS “Fraining. fois Bikely that AT may fund training for DAR personnel in
SPSS, which as the stanstcal paciage o be used within the department. This
tramtng will probahly be tacilitated  through @ commercial  computer finm in
Gaborone,
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(©).

(d).

(¢),

Farmer Groups and Training Workshops. Currently, there are several activities
veeere: AT personnel either work i training farmers directly through groups or
via workshops, held in conjunction with DAEFS and other agencies. Tt s
anticipated that these activities will continue, Some details on these can be found
in other parts of the work plan.

DAES In-Service Training. 1t is anticipated that the RELOs office will continue
to have some input into Training the Trainers Program in DAFS. When called
uport to do so, ATH personnel will also help in implementing such training
activities.

Farmer Field Days.  As in previous years, farmer field days will continue this
coming year.  Depending on the season, it is anticipated that at least six will be
held.



CHAPTER 1 SEBELE/GABORONE WORK PLANS, SEPT. 1088 - AUG, 1989

LT TEAM LEADER

Agricalural Feonomist: DLW, Norman

LT ATIE ADMINISTRATION AND OPERATION

The team Teader will continue o have major responsibility for the administration and
day o day opermion ot ATIE Bvery eftort will be made o ensure that this s
undertahen maoswan that s compatible with the operations of the Ministry of Agriculre.
Continurng ettortes sl be made o dnise with other staft in the Ministry of Agriculture,
and wath the other istitations GOR, USAII/B, MIAC and KSU. Addinonally,
throuphont the nest year the project will be concerned with mantaining the timely
productnon aad disemmation of papers, and the continmance of the most recent ATIP
pubbication - dhe Monthly Acivie Newsleuer.

LEE2 PROFESSTONAL SUPPORT TO AVIP TEAM MEMBERS

Eftore will continne o emphasaze visitig team wembers in the ficld, and organizing
AT mectes onarepualar bases (o discuss professional matters, At least six will be
held danny the comme vewrs Alo, where relevant, cooperative work will be undertaken
with other AT team members

HLE S AMICROCONPUTER SUPPORT

Danng the comme vear, e expected that more Sperry TRBM compatible machines will
boordereds Supenviaon of the SMU - data entry on the: AT microcomputers will
continue. Al swhen requested, data frome ATIP field stations: will be entered on the
mictocomputens ab Sebeles unden the sapervision of the team leader. Over this next year,
o abo expected that there waidl be o great deal of collaboration with other DAR stalf 1o
contre s smeoth charee over freme the Apple microcomputers 1o the IBM compatible
machmes Undoubtediv, s comiaderable amount of time will be spent in mastering the
proponed new sottware packages tor the new machines, and working out any problems
for ther unlizaoon. A the moment, it i anticipated that Word Perfeet, fotus 123,
dibe 3 plos MSTAT, and posably SPSS or SASS will be the main packages in
operation,

T U METHOODOLOGHCAL MANUAL

Throuphout the nest vear, agreat deal of time will be spent collaborating with other
ATIE sttt members oncompleti ¢a first deaft of & methodological manual. — This
manual wildl be ased for conducting farming systems work  in g harsh climatic
envirenmient, such as Botswana,

-7 -


http:4fc4'.4r

TLLS PUBLIC PRESENTATIONS

When requested 1o do so, lectures will be given at the Botswana Agricultural College
(BAC) and the University of Botswana, and talks will be given ar MOA sponsored
mectings, workshops, conferences, cte. Currently, for example, an iniroductory course on
the Principles of Agriculiural Econoniies is being given o Faculty of Apriculture students
at the University of Batwana,

PLEO DIAISING AND INFORMATION AVAILABILITY

Etforts will contmue e order o encourage linison activities with other institutions in
GOB. Alomg with other ATIE statt, tme will be spent documenting the project’s ideas
and acuvities, and arranginy 0 have them dissemimated. Related o this win o, increased
cfforts o document the AT databases, so that data can be made readily available to
other potential users,

12 RESEARCH EXTENSION COORDINATION UNIT

LS AL B, Hil (RELO Advison
GOR: G Ramolemana (RELO)

Since this 1o joint work plan, the various tesponsibihities are marked  with o "(R)"
idicating that Mro G Ramolenana will tihe major responsibility for that particular
category or o "(Eh" mdicating Dro B Hll will ke major responsibility, or o "(J)"
indicating joint responsibibity,

Some time wil be spent on administitive duties, but the major responsibility will be in
furthening the hinkage between research and - extension. The key  to agricultural
development s close working relationship between agriculural rescarch and extension.
For progress 1o he mude there must be:

G An adequate supply 3 tested agricuhural technology applicable 1o farms in the
various section ot the couatry, and:
(i An adequate dittusion system whereby technolopy can be disseminated  and

adopted by the majorny o farmers,

The tocus for the Research Extension Coordination Unit (RECU) during the coming year
will beon helpinge Regional and Headguarters: Crop Production: Officers acquire  the
necessary trintmng and expenience necessary for carrying out their two main functions --
serving as o hink between the extension hield siaft and the Depariment of Agricultural
Rescarch and serve ws troiness of the fickd staff,

L2 ATIP ADMINISTRATION AND OPERATIONS

(). Serve as acting team deader i bis absence (1),

(b). Admimister the KSU Revolving Account and the Research and Operations Account
(kD).

{©). Manage the long term and short-term ATIP participant training programs (1),

(). Assistthe Team Leader i the preparatien of annual reports and work plans (H).

(e).  Procuess requests for consultants and arrange itineraries (J).
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(0. Organize and conduct vaming for ATTIP local staftf on farming systems work and
commuications (Hy,

(). Assistan orgamzmg tield days at regional ATIP locations (R),
th).  Prepare educational matertad for use i explinning ATIP 1o ity various publics (H),
{1). Visit AT sites at Mahalapyve and Francistown regularly 1o keep abreast of

activitie: and to toster closer working relationships with extension personnel at the
regional devel o).

0. Assist vith other adomstuatnve and orgamizational duties os requested by the
Team Leader ofh

11222 VISTES WITH EXTENSTON AND RESEARCH STAFE ()

Objective: One of the most eftecuve approaches o improving communications between
rescarch  and  extension e tace-to tece discussions between rescarch and  extension
workers.  Tho objective v o increase e number and frearency of these face-to-face
cncounter s,

Approach: RECU statt sodb contmee o visie and confer repalarly with on-station and on-
farm researchers and extension speciadists as woll as reseawrel and  extension
administrators. A special ettort widl be made o aving researchers and extension
specialists topether through cooperaive work on extensaon publications,

PE2E NEBETING AND CONFERENCES )

Objectives: Reliving corrent imtormanon and fostening deomterchange of ideas among
the participants will be the major objectves. The miterchange of ideas between
rescarchers and extension statt should enhanee ceoperative work between these two

branches of apnicaltare

Approach:  The RECU <taft will continue 1o atiend and participate in district. AD
monthly managerient mectings, CPO - conferences, RAON" planning mecetings, department

and diviaon mectings and research conferences, and other pertinent mectings and
conterenves Patticipation by both research and extension personnel witl be encouraged.

The RECT st will cominue 1o visit regalarly with RAOs, DAOs and other regional
and distnier sttt members An effort will be made o include an extension specialist
and/ot o researcher m these visits,

L2 AGRINEWS (1)

Objectives: Apnnews v the only agricultural publication which reaches all MOA
personacl onoarelar basis, “The objectives are o dnerease the quality and quantity of
contributions 1o this publication: by extension specialists and farming systems teams.
Decreasing the amovs: of nme and effort required o prepare cach issae for publication
will be another objective,

The RECE sttt will continne o work with the Agricoltural Information Scction in
arranyng tranuet workshops o fcthitate the tfall utilization of the new desk top
publishing systemand oo cooperate with the PCV printer in his efforts 1o train personnel
who will replice hom b,

The RELO will conunue 1o serve as the Tiuson person between farming systems and the
Agricultural Information Scction for feature articles and articles prepared by the teams for
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the farming systems page.

The RELO will also woik with extension specialists in the development of articles for
publication in Agringws.

L.25 AGRIFACTS ()

Qbjectives: Agnficts are the priimary source of agricultural research information for the
agricultural field sttt The objectives are 1o update all outdated crops Agrifacts, produce
new ones on topics of current concern, and speed up the process of production.

Approach: A committee representing research and extension will be formed for the
purpose of analyzing the current Agrifact sitwation and implementing the plans developed.

1.2.6 EXTENSION PUBLICATIONS (1)

Qbjective:  The objective iy 1o initate the production of a series of extension leaflets,
pamphlets and buileting on various agricubural topics that can be utilized by ADs or
others interested in agriculural production.

Approach:  Etforts will continue in assisting extension and  rescarch spectalists in
publicauon writing.  Specialists will be asked o prepare material in their area of
expertise Tor publication as i leatlet, pamphlet or bulletin.

The RECU stdt will continue to read all publications in the area of crop production and
make sugpestions tor improvement,

[1.2.7 TRAINING ()

Objectivest The objective iy o assist the DAES Training Officer. “The primary objective
of the traming etfort is 1o increase the basic competency levels of specialists and other
field services staff i subject matter and extension methods.  If extension specialists are
o work with rescarchers as peers, their overall competencies should be comparable.
There is & need for a continuing in-service training program for all ficld services staff to
keep abreast of new developments in agriculture.

Approach:  The RECU staff will continue 1o promote and assist e arranging for in-
service and shortterm traiming for extension subject matter specialists (1),

The RECU staft will continue 1o work with and advise the National Traming Committee
in the implementation of the Tongterm AD in-service training program,

The RECU sttt will assist i organizing and conducting in-service trining for ATIP
freld sttt and arrange tor short term training activities to be funded from ATIP funds.
TR28 TOURS AND FIELD DAYS (R)

Objectives: A wea planned and properly conducted tour or field day 1s one of the best
teaching methods wvailable o agricultural workers,  The objectives are 1o increase the
level of participation in planned tours and field days by both research and field services

staff and 10 improve the quality and effectiveness of tours and ficld days.
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Approach:  the RELO will keep CPOs, RAOs and DAOs informed of scheduled
rescarch tours and field days and encourage attendance. He will in win keep researchers
informed of extension tours and field days and encourage researchers 10 attend.

The RELO will assistin organizing tield days and tours at regional ATIP locations.

TE29 FARMING SYSTEMS WORK LIAISON (R)

Objectives: The objective 15 1o develop closer ties among the various fanming system
groups operating o Botswana and anerease the exchange of information among  the
groups.

Approavh: The RELO will contmue 1o visit the various farming systems projects to keep
abreast of actvities and rescarch results,  He will also assist in planning and conducting
the semi-annual conferences/workshops for active farming systems personnel. Finally he
will work closely with the farming systems teams and the editor of Agringws on articles
for publication.
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CHAPTER 12: ATIE MAHALAPYE WORK PLAN, SEPT, 1988 - AUG, 1989

USAILD: J. Siehen (Agronomist)

GOBRB: .o Modiakgoa (Agronomist, DAR)
B, Makhwaje (Agricultural Economist, DAR)

PCV: AL Caplan (Agricultural Economist)

121 OVERVIEW

The ATIP Mahalupye propram has shifted from carly emphasis on deseription and
diagnostic studies inthe finst three vears, o a larger emphasts on design and testing in
the fourth and fitth seasons. However, List season and the work plan for the coming
season ndicate o shight reverse in the trend with a mix of activities from diagnostic stage
to design and testing. New, potentially important constraints are still being identified
resulting i new degnostic work (see Seetn 12401 on Row Planter Condition Survey).
This mix i due in part 1o the interests of new people in the program.  As farming
systems rescarch becomes more o part of the DAR mainstream, it is anticipated  the
program wall sometimes reflect new anterests of researchers who have started work in the
program.

Design and testmy work will result in closure on several oselul technologies before the
end ol the project. However, other areas of work (i.e., soil building) are Just beginning
and probubby will not be completed by 1990, Al of these are very usetul research areas,
and the worke beng carmed out now will contribute to the establishiment of a healthy
technolopy development pipeline.

Statfing toi Mahalipye v a hey ssue and s related 1o the team’s ability 1o conduct
useful research Given the hkely wrnover problem and the prospect that in the future
such teams sl be aatfed with individuals with lower academic qualifications, it has
been proposed that mdividuals from DAR (outside of Mahalapye) participate  with the
local teany on e research mamagement commitiee. This proposal is also consistent with
the concern of the Mahalapye team o avoid operating in isolation from the rest of DAR,
regardless of the qualincanons of the rescarchers on site. The larper management group
focusing on Mahalapye work could meet bimonthly with meetings alternting between
Mahalupye and Sebeles In this way, more DAR people could be involved in the program
even though some individuals may participate only on specific issues.

The current emphasis on o row planting package theme has brought together many
project actinvaities mto a coherent whole,  Although DAR has been iastrumental in
promoting tow planuny  for some time, useful information on row planting with area
farmers has been denved trom research conducted by ATIP. The decision to Co-Sponsor
or facilitate actviies that promote row planting has generated  a positive spirit of
collaboranen wmony MON Gagencies in this repion. This has lead 10 much nunproved
credibihty for the project Inereasngly, the agricultural agencies have found their own
roles to play i the collaborative mode. One useful forum has been the organization of a
farmer training piogram on row planung. In this forum, the district agricaltural offices
and the extension specialisis supervise activities and promote recommendations:  ALDEP
officers provide taining, the Rural Training Centre provides 1rainers and fogistical
support and ATIP (DAR) provides informatjon from farm level testing on what makes

T


http:IAIIAI-A!.YF












http:d-ii-'ivptoprtetlc-frn~'.ad










soil types and conditions (e.g., differing soil moisture and clod size conditions), in the
RMFL mode.  First hand subjective assessmen? is impontant. ~ ‘These farmers may be
previous users of the "unimproved” injection plaicter tested during the 1987/1988 season.
To locate fields that would permit poor versus good seedbed conditions, farmers who are
plewing carly in order to row plant will be contacted.

Sonic testing will also be carried out at the FMEL level (sce Scction 13.4.2).

1262 L VALUATION OF IMPROVED DONKLEY TIARNESS

Objective:  ‘The objective is w0 evahate the Kenya donkey harnesses under farmer
conditions.

Justification:  Previous ATIP rescarch conducted  with the improved Kenyan donkey
harness indicate a problem with the hame strap which has now been strengthened.  Tests
undertaken by RIC indicated increased efficiency of dor keys using the harnesses.

Approach:  Harnesses will be given to a selected group who, this scason, plan to plow,
plant and for inter-row cultivate with their donkeys. Throughout the scason, researchers
will observe the harness in use, and farmers will be infounally surveyed as to their
opinions.

1233 EVALUATION OF GROUNNDNUT PLANTER

Qbjective: To assess the performance of a planter especially designed for eroundnuts.

Justificgtion:  Because gronndnuts are a soft seed prone to cracking and most planters
currently used in Botswana were net originally designed for oblong seeds, the need f¢;
an appropriate planter is evident. Sebele researchers have identified a planter vshich may
solve the seed cracking problem.  However, on-farm comparisons with comrion planters
currently used by farmers are necessary in order 10 test the new planter’s relative
performance and assess its potential in the fann system.

Approach:  One groundnut planter will be compared with the Sebele Standard and Rotary
Injection Planter at two sites.  Performance measures will include agronomic responses,
such as stand and yicld, and technical assessments of handling.
12.7 HOUSENCGLIY CIRCUMSTANCES

127.1 COOPERATING FARMERS STUDY
Objectives: The objectives of this RMRI descriptive and diagnostic study would be to:
(1).  Identify changes overtime in the farming system,
(b).  Provide a whole . rm production assessment with which to compare specific trial

or intervention results.

Justification: “This is the same as given in Section 13.6.1.

Approach: A single visit survey will be administered o approximately 30 core farms per
season, but with the flexibility 10 add additional farms if research activitics on those
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farms requires a whole farm production assessment.

12,8 ENVIRONMENTAL MONITORING

1" 8.1 RAINFALL AND TEMPERATURE MOMITORING

Qbjective:  The objective of this RMRI study is to measure rainfall and temperature for
all research sites.

Justification:  Large temporal and spatial variation in rainfall a:zd temperature accounts
for a large part of the variation in agricultural production. From a rescarch perspective,
not only should the effect of these climatic factors be measured, bat different
technologies must be evaluated on the basis of how well they do under different climatic
situations.

Approach: - Approximately 40 rain gauges are distribu.ed throughout three resezich areas.

Most of these have been in place since the beginning of the scason.  In many cases,

mw than one neighbor participating with the project are grouped with a single gauge

reer o The distibution of rain gauges will be studied during this season and

repe oning of some panges may be made. A single maximum mirimum isermometer
- each village area.

1282 RAINFALL RUNOFEF MEASUREMENT STUDY

Objective: This 1y an RMRI descriptive/disgnostic study to define relationships between
rainf .1, soil type, slope, land use, and runoff.

Justification: Data on expected runoff in the traditional lands arca are not available for
Botswana.  Such data are useful in designing or evaluating the potential of runoff
management structures or systems for agricultural purposces.

Approach: Three bunded plots of 50m by 100m were bai't last scason in one field of
the Shoshong arca. Land use patterns - the plots are: uncleared bush, cleared fallow,
and cultivated. Runoff and soil moisture will be monitored  with automatic  flow
recorders and neutron probe readings. This study site is one of several directed by the
hydrologist of the Land and Water Management Project.

Stream flow for important flows in the lands arca wili also be calculated using the
manning cquation,

12,9 METHODDLOGY,
1291 STANDARDIZATION OF MEASUREMENT UNITS

Objective: - The objective is 1o standardize weighss for more accurate local pricing,
especially of high-value crops sold in small cuantities,

Justification: - Precise ecconomic valuation of crops is contingent on accurate local prices.
Yet, high-value crop seed and grain is often traded in small quantitics, making weigit
conversions to- common units difficult. 17 units are standardized, then more accurate
conversions are possible.

Approach:  ATIP research villages will be surveyed in order to assess how certain crops
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are sold.  The measurement units will then be weighed for each crop and conversions to
standard measuring units (kgs.) will be estimated

1292 RESEARCIH GROUP METHODOLOGY.
Objective:  The objective is 1o iterate on  previous group methodology and set a
framework for the Mahalapye team’s use of farmer groups during the coming season.

lugtification:  As previous ATIP work and studies have shown, use of groups is an
effective strategy for trials management and dissemination. The group strategy facilitates
message 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 rescarch 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 retums is never reached.

Approach:  As soon as the trials program is decided upon, field enumerators will artend
a comprehensive trials training session(s).  During November and December, general
farmer group meetings will be held in each village for FMFI trials management purposcs,
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 wil! be held in each village, but
these will resemble mini-farmer ficld days, more than structured micetings,  All ATIP
stfl will be encouraged to attend the meetings cum field days, as general farmer
problems and successes, both specific and non-specific to trials work, will be discussed
and observed.  This meeting format will continue throughout the season.  Sebele
researchers and arca extension agents will be encouraged to attend selected meetings.

12,10 OTHER PROFESSIONAL _ACTIVITIES
12.10.1 LINKAGES WITH FARMERS
This will be accomplished in the following ways:

(@.  Continue fanmer rescarch groups for the purpose of FMFI trial management and
technology assessment,

(b).  Increase farmer participation in technology screening and design tarough the use
of farmer assessment groups in RMRI lund and water management work.

(€).  Increase farmer participation in RMET testing of farm cquipment,

(d).  Give annual research report on ATIP activities at kgotla meeting in each ATIP
village.

(¢).  Modify the format used for farmer field days to increase the focus and number of

ficld days, and 10 increase focus on farmer related iscaes by limiting participation
of extension and research staft,
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12.10.2 LINKAGES WITH ON-STATION RESEARCII

Linkages will be maimained or improved by:

(@).  Providing on-farm research support/feedback to commodity programs such as
cowpei, groundnut, sorghum, and FMDU research.

(b).  Providing on-farm research innut irto research working groups based on themes.

(¢).  Providing on-farm research management for locations of the National Fillage
Trial,

(d).  Providing orn-farm research suppori and management for technology screening
related to land and water management.

().  Providing on-farm rescarch sites and historical yield data, by rainfail by land type
oy management analyses, for further technology research,

12.10.3  LINKAGES WITII EXTENSION

Different types of activities that could play a panc in future formal linkages between
research and cxtension at the regional level will be investigated.  These activities all
constitute  dissemination  forums  for recommendations  but they can also provide
information, through rescarch-extension-farmer interaction, feeding back into the research
progriun,

(1).  Macheneng Agricultural District.  Promotion of a basic row planting package
will take place. Three main sub-activities are involved; farmer training on row
planting, an assessment study on the impact of the training, and visits to the farms
of the trainees to provide training follow-up and identify problem areas.

(b).  Mahalapye West Agricultural District. A contest will be organized focussing
on row planting and inter-row cultivation that promotes the basic row planting
package to the local fanning conununity.

(¢).  Palapye Development Trust/Palapye Agricultural District.  Working through
the PDT Tswapong Hills extension program, farmer training on row planting and
follow-up using a participants group format will be used.  An impact assessment
study along with follow-up visits similar te those employed in the Macheneng
District will also be undertaken.

In addition to he training and foilow-up work focused specifically on a row
planting package, another dissemination forum with a general technology focus
will also be tested. The "technology options testing” srocedure tested last season
at. Mapoka village in North-Cast District will he wested with farmer  groups
organized and led by Palapye Devzlopment Trust AIY staff.

Other dinkages with extension will involve:

(@).  Crop Production Officer direct involvement in the team's trial program. Two to
four CPOs could be involved.

(h).  Requesting ADs in the research villages to panicipate in farmer groups and
review other trial activities,

-93 .



(c).  Providing a research component to ALDEP’s fodder producticn prograrn and to
DAFS’ small stock feeding program.

(d). Involving other DAFS staff in the village based research program (review of work
plans, review of trial results, etc.).

(e).  Preparing articles on ATIP activities for extension publicziions.

(. ATIP Technical Officers attending DAFS Monthly Management Meetings in
three Districts to discuss ATIP activities.

12.10.4 LINKAGES WITH POLICY/PLANNING

Documentation of Mahalapye data scts will be undertaken and duplicate sets will be sent
to Sebele.
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CHAPTER 13: ATIP FRANCISTOWN WORK PLAN, SEPT. 1988 - AUG, 1989

USAID: G. Heinrich  (Agronomist)
T. Thedford  (Animal Scientist)
F. Worman  (Agricultural Economist)

GOB: S. Masikara  (Agronomist, DAR)
C. Tibone (Agricultural Econonist, DPS)

13.1 QVERVIEW

The ATIP Francistown team collected much descriptive techrical and socio-econon:ic
data during the first two years of its work. At the beginning of the third year, the. tcam
shifted its emphasis away from descriptive/diagnostic research, except for analyzing
existing data, and placed more emphasis on design/testing research. The team plans to .
continue the same basic research hrust during the 1988-1989 year.  More emphasis will
be placed on preparation of materials covering technologies which e provisionally ready -
for dissemination.  In addition darabases created over the last five years will bhe
docemented, and the process of obtaining closure on several areas of rescarch will be
initiated. — The entire team wi'l participate in the drafiing of a "Farming  Systerms
Handbook for bLotswana.”  For continuity, most rescarch activities will continue 1o be
located in the villages of Matobo, Marapong, and Mathangwane,

The primary thrust of the ATIP {rancistown team will continue to be an imtegrated
program 1o study specific interventions from the technical and cconomic standpont in
order to facilitate comparisons between interventions.  Because of the desirability of
wdentifying specific interventions for promotion in this area, the team will emphasize the
collection of plot Tevel technical and economic data, as a basis for developing budgets on
different systems or tials, so that comparative anatysis can be made.  Thus the team will
concentrate on system  testing, local dissemination activities, and rely on short-term
consultancies and station based research 10 resolve some of the more basic technical
diagnostic and desipn guestions.

Within this framewark, specitic disciplines will have different, but interlinked focuses:

Agronomy: In the T9RR-T989 season, the focus of the agronomy rescarch in Tutume
Agncultural Divtrict will expand on the same primary issues as last scason. That is, it
witcontinue o focus on water conservation and improved tillage/planting systems, with
some additional work o reducing the risk of total crop failure,  The approach for the
Latter will be through improved crop systems. Further, examination of the potential of
usctul tbut not cructal) interv vions will be continued through farmer — group activities.
Slight expansion in this arca will be used 1o strengthen ties with the extension service,
Highlights of thiv year's research program include:

(it). A large seale evaluation of three double plowing (DP) systems 1o test the
pracucality and profitability of DP at the whole farm level;

(b). Increased work with an effective, casy 1o use, modified hand row planter to assist
non-drght power owners and others with timely rew planting, and resting of two
Hight weight mter row cultivators 1o assist with more timely weeding;

(©).  Examinanon of moditicd cropping sysiems 1o reduce the risks of total crop
faiture; and
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(d). Expanded collaboration with extension in the aren of technology testing,
adaptation and dissemination through wotk  with two farmer groups in the
Communal First Development Area, 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 Francistown and Mahalapye, the livestock extension personnel, the
personnel at the National Veterinary Laboratory, and the Francistown Veterinary Services
Division with the objectives of improving animal traction efficiency and livestock
production, with emphasis on smallstock.

Descripiive work will continue on the 1dentification of production parameters of goats in
the smallholder sector. 'The focus of the testing stage will center on the managememt
systems for goats, purpose grown fodder and its intensive usage, and improved donkey
hamesses.  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 latter part of the dry season,

Faon Management: The 1988-1989 scason will mark the beginning of localization for the
farm management section, with many of the trial related activities supervised by the
Mowswana agriculiural cconomist assigned to the team. Activities will be in five major
areas.

(a).  There will be the analysis and documentation of descriptive/diagnostic data
already collected, and the integration of this data with technical data in order to
provide as much comparative information -for analyzing trals and different
propcsed interventions as is possible,

(b). A major priority for 1988-1989 will be the continued collaboration in the
agronomy and animal production trials to collect data and to provide an cconomic
analysis of the rials.  The proposed intersentions will be analyzed in tenns of
their economic feasibility when compared with teaditional technology checks.

(c). A related arca is to participate in tarmer groups. ‘The purpose of the groups is to
promote mteraction and the exchange of information between farmers, extension,
and the ATIP team; 1o obtain farmer assessment of trials during the year: and to
increase team understanding of farmers’ attitudes,  Assistance will be provided to
DAES staff who are working with similar groups in non-ATIP villages.

(d). A work arca will be continued tecimical and economic monitoring to identify long
term system changes,

(). In order 10 promote the acceptance of the farming systems approach to research,
emphasis will be pliced on improving channels of communication with other
organizations, providing information on ATIP for dissemination in extension
publications, and addressing methodological issues with the entire ATIP eam.

13.2 CROPPING SYSTEMS

13.2.1 SORGITUM/COWPEA INTERCROPPING STUDY

This study was initiated in 1986-1987 and will be continued in 1988-1989 10 colleet a

third year of observations.  This is nccessary because of the extreme drought that

occurred in the first year and the change in the cowpea variety last season.
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crop yield stabilization that can b achieved by planting a mix of difterent crops (and/or
varietics with diffecent maturity iengths) at different timss of the year.

Justificaisnn: At present, farmers tend to plant one or two sorghum genotypes throughout
the planting season. {This may be due to lack of seeds of different varictics or lack of
strategy.)  The same is true of millet.  Yet the length of the growing scason and the
distribution of rainfall in a given year are both highly variable. By planting a planned
mix of dinerent crops and crop varieties throughout the season (mostly long season crops
at the beginning, mostly short scason crops near the end), it is possible that farmers
could improve the reliability of their grain production.

Farmers alrcady do this to some exient, but it would be useful to develop guidelines for
farmers, extension agents, and policy planncrs who make sced available for farmers.

Approach: These trials will again be handled through the farmer groups, in an FMFI
mode.  Much data are required to examine stability effects, so it is expected that this
activity will continue for several years -- particularly given the low numier of volunteer
participants.  Farmers will be encouraged to plant mixes of 75 percent long scason cereal
and legume crops (25 percent short season ones) in any plantings prior to January 18,
and to plant & mix of T35 percent short scason crops/varieties and 25 percent long season
ones after that date. Records will be kept on planting dates, crop varieties and plot grain
yields.

13.2.3. ESTABLISUHMENT Ol PERENNIAL FORAGE $SPECIES

Obicctives: The objectives of this RMRI testing work are to:

(0).  Identily problems associated with the establishment of agro-forestry/establishment
of perennial forage species.
(b).  Evaluate cultivars of Teucaena and pigeon peas for their acceptability,

Justification:  Alley cropping  has been shown to prevent wind and water erosion,
Leguminous plants such as teucacna and pigeon peas also fix appreciable amount, of
mtrogen in the soil. In addition, such agro-forestry/establishment of perennial forage
species can supply valuable feed for fivestock as well as firewood and building materials.

Approach: Leucacena, pigeon pea and other plants suitable for alley cropping will be
planted in pots for later tansplanting to test sites in ATIP compounds, and on farmers’
ficlds.  Problems associated with plant establishment will be identifiecd with the aim of
developing a system which can be recommended to smallholder farmers.  If establishmeat
is successful, subsequent work will deal with their utilization in livestock feeding
programs.

133 TILLAGE AND PLANTING PRACTICES
13.3.1 DOUBLE PLOWING SYSTEMS TRIALS
Qbjestives: The objectives of this RMFT testing stage work are:
(@).  To test three different double plowing (DP) systenis on a large scale, and to
assess their feasibility and profitability in practice.
(b). To collect labor and input data on operational scale plots, to clarify the

relationship betwzen small plot Tabor data, and actual requirements from large
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scale plots.

Justificition: Plot level swdies in Tutume Agricolural District indicate that DP could
profitably boost per hectare grain yields as long as the opportunity  cost of’ the first
plowing is minimized (ATIP PR F87-5).  Also, cconomic analysis indicates that it would
be beneficial to switching from 2 hectares single plowed (§92) 10 | hectare DP on farm
units with o weeding fabor constraint, and/or with limited plowing opportunities.

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

Approach: The three systems 1o be tested apply to farmers in different traction categories.
These categories and the appropriate systems are described below,

i, Foir Farmers Who Own Their Own Draft Power (Largely Cattle). With the
fiest rains when the animals are ready to plough, the farmer will plough/plant an
area of SO meters by 25 aeters. This should require one day.  When the soil
dries slightly below a reasonable moisture level for planting, an arca of 50 meters
by 25 meters will be plowed in prepartion for DP with the nest rain,

When the next rain oceurs, the prepared plot will be planted, together with an
adjacent S meters by 90 meters strip, 1o act as a traditional check.  As the soil
moisture drops below the optimum tor planting, another S0 meters by 25 meters
steip will be prepared. This svstem will continue on with subsequent rains into
January, with the farmer planting on pood moisture and preparing more Tand as
the soil dries Fach DP plot will have an adjacent cheek plot S meters wide,

This il will belp determine of the feasibility of using drying soil moisture
periodds tor Tand preparation, and provide some estimate of the potential benefits
on o whole tarm level,

(hr. For Farmers Who Share Animal Draft.  This assumes a subsidy on tractor
tillage  will be offered, and tractors are available.  In this case, a tractor will be
hired 1o plough the land, either before the rains or during the carly rains, before
animals are in condition for plowing.  The tractor will plough a quarter hectare
strip, 25 cters by 100 meters. With the first planting rain that animals are
available, the tarmer will plant halt of this arca (S0m by 25m), plus an adjacent
unplowed area of S0 meters by 25 meters. Al of this land (0.25 hectare 1otal)
will be cither row planted or broadeast planted in the traditional manner at the
farmer’s discretion. With the second rain, the process wil! be repeated using the
second halt of the prepared Tand.

As long as there is a subsidy on tractor plowing, this system would allow farmers
with limited access o cattle dratt 10 double plow without increasing their direct
costs. The double plowing should allow them to increase their production and
profit from a hmited plowed areq.

(©). For Farmers Without Access to Animal Draft. This trial will also assume that
subsidy on tractor plowing is offered. Before the rains, or with the first rains, a
tractor will be dired 1o plough an area of SO mieters by 200 meters. With the next
rain, half of the area will be re-plowed by tractor (50m by 100m). Both areas
(adjacent plowed and unplowed plots) will be planted on the same day with the
same planting method. This procedure will be repeated on the second half of the
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the plowed arca, plus on an equal adjacent area, with the next rain,

As well as allowing assessment of the double plowing system on o large scale,
thiz system will shed some light on the relative merit of DP using tractors.

Each of these three systems will be implemented by two farmers in different villages.
All Tabor and input data will be collected 1o allow budgets to be constructed, and to
provide comparative data on Labor requirements for large and smail plots.

13.3.2 THLLAGE TRIALS

Introduction: These trials are a collaborative effort between DAR, ALDEP, ATIP, and
INTSORMIL and the SACCAR Land and Water Management Project.  They are similar
to the collaborative tillage trials performed by ATIP and DAR in 1985-1987. The main
differences between the current trials and previous ones within the Francistown region
are:

(). They will include a modified deep-ripping treatment;

(b).  They will be truly national in scope;

(¢).  They include participation by more research and extension groups; and

(). A soil physicist is assisting in quantifying the physical effects of the different

titlage practice on soil characteristics,

The wial design was agreed 1o by representatives of all the groups involved, in a meeting
at Sebewc on st August, 198K, Objectives, justification and approach were written by
Dr. N Fersaud and are included below, The only variation that will occur in the
Francistown region is thae at one location a sixth treatment will be included.  This
treatment will be “skiporow planting”. Skip row planting s planting two rows of
sorghum on 75 cm between-tow spacing, and then leaving an adjacent area of 1.5 m
cmipty.

Objectives: The objectives of this RMRI testing stage work are:
] § t

(). To cevaluate the performance of the deep ripping system on seed-bed and root-bed
preparation, on yiclds, on soil moisture conservation, and use on various soils and
for ditferent raintall conditions.

(b To evaluate the effecis of several possible improved tillage options on sorghum
yields, seedbed and root-bed conditions during the growing season, and use on
various sotls and for different rainfall conditions.

Jugtification: Primary and secondary tillage are essential operations o 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 Gmainly on station by the DLERS and on-farm by ATIP) have shown:

(). Al else remaining equal, the deeper the tillage, the higher the yield.

(b, Response 1o tillape is governed by the seasonal rainfall patern.

(c). Response to tillage is influenced by any sotl management factor such as weed
control operations that direetty affect soil profile moisture content.

(d).  That over several years, the deep-ripping tillage system may have potential to
increase yields,
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(¢).  That two primary plowing operations, the first early in summer and the second at
a later date, depending on the rainfall, may provide economic yield benefits over
the conventional single plow/plant operation.

More dillage studies are needed 10 develop a more fundamental understanding of the
sorghum crop responses to tillage. Specifically the following need o be evaluated:

(. The direct influence of various tillage practices on soil physical properties over
tine,
(b).  Sorghum yicld response to these tillage practices for various soil types and

scasonal rainfall patterns.
Approach:

Treatments: Proposed treatments #re as follows:

(). Conventional tilage: single plowing/row planting operation,

(b). Double plowing: a first plowing done as carly as possible, fellowed by a
plow/row planting operation simultancously with treatment (a).

(¢). Deeperipping: deepripping when soil is dry followed by a discing/row planting
operation simultancously with treatments () and (b).

(). Conventional tillage with wide row spacing: same as in treatment (a) but with
rows spaced as for the deep nipping treatment.

{er. Plowing and caltivation: as in treatment () but with the second tillage replaced

with o cultivation/row planting operation.,

Design and field Tayout:  Experimental plots will be laid out in randomized, complete
blocks with ar Teast two blocks at cach location.  Experimental plots will be at ieast 40
meters long by 25 mieters wide, with a 10 meter allowance at each end 1o allow for
turning.,

Locations: Tocaticins are as follows:

(a). Scehele: one site
thy Mahalapyve: thiee sites at Mahalapye,
ey, Francistown: two sites at Mathangwane.

Measurcments:

. Site charactenzation: ocation and landscape characteristics of cach site using 9x9
panchromance 150000 acerial photographs. Profile description of each site using
the vuidelines for soil - profile  description developed  for Botswana by the
FAOUNDP/GOR Soib Mapping and Advisory Services Project. I situ bulk
density measurements, sampling and - chemical analyses o samples from all
horizons 1o 125cm. Infiltration rate versus time curves and surface bulk density
samples Tor 05,0 100 and O 15cm depth intervals for cach clementary plot for all
sies,

(hy. Physical measurements: protile soi' moisture, bulk density at 05, 0-10, and
O 15em depths, and mflration rate versus time curves, and if possible
penetrometer measurements on each clementary plet at regular intervals from the
beginning o the end of the seison,

(€).  Meteorological measurements: non recording rain gauges instalied at cach site.

(). Crop measurements: abservations on plant stands, weed counts, rooting pattern,
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and crop yields made at appropriate times during the growth of the crop,

(¢).  All labor and input data will be collected so that economic comparisons can be
made between the different technologies.

134 FARM EQUIPMENT

13.4.1 EVALUATION OF IMPROVED DONKEY HARNESSES
Objectives: The objectives of this FMEL testing stage work are to:

(0).  Continue evaluating the durability of the locally produced Kenya donkey harness,
as reinforeed, under farm conditions,
(v).  Evaluate fanmer acceptance of the Kenya donkey harress.

Jugtificaiion: A significant percentage of arable agriculture depends on donkey power for
plowing, ¢oltivating and planting.  Little improvement has been made in the traditional
donkey harnesses which have been used for centuries. Improved harnesses have been
shown o increase the efficiency of draught animal wtilization by as much as 30 percent.
This study will continue the testing of an improved design which was initiaily 1ested in
1986-87. 11 the modilicd version tested this year is of acceptable quality, the aim will be
to introduce them nationwide through ALDEP,

Approach: Fitty Kenya donkey harnesses have been manufactored and later modified
(reinforced) by the Rural Industries Innovation Center, in Kanye. Farmers who tested the
equipment last season will continue testing the harnesses during the 1988-1989 crop
scason.  ALDEP Francistown has ordered 66 harnesses for sale 1o farmers in their
partcipatory trials program.
A2 EVALUATION OF ROTARY INJECTION HAND ROW PLANTER
Objectives: The objective of this FME] testing stage trial is 1o test the madified rotary
injection plinter 1o ascertain its durability, and improved acceptability under farm
conditions,
Justification: The rotary injection planter may enable farmers with litde or no control
OVOE traction resources o ohtain increased production and farm - incon. through better
control vver seed depth placement, and the timing of planting vis-a-vis riins.
Approach: The improved totary injection planter will be tested through the farmer
assessiment . groups, as o tool for row planting in terms of it practicability and
performance. Moditied units may also be tested in Mahaliapye and by other farming
SYstem projects,

13.5 LIVESTOCK
13.5.1 IMPROVED PRODUCTION OF GOAT MILK
Objectives: The objectives of this RAMET design trial are to:
(@) Select one or two outstancing female goats from cach cooperating famer's herd,

(by. Determine the maximum production possible from these does by manipulating
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nutrition, in the form of supplemental feeding and management, by removing Kids
from these does ttansplanting o does of lesser mitk production who have lost
Kids or had single births), and milking twice per day.,

(¢).  latensity producuon of kids by allowiog them complete milk production from all
other does on the farm,

(). Initiate permrnent identificanon (via tattoo) of all goats on the farm, so sclection
processes can be started.

(e).  Develop a record keeping systen tied to the permaners identification system,
(. Establish 4 working relitionship with DAFS,

Justification: Most subsistence furmers keep goats, and 90 pereent of those who do keep
goats, milk wem. There is, however, a potential market for fresh liquid milk, and a
market for milk products which could possibly be developed.  If animals ¢f a duiry tvpe
were kept under improved management and a selection program was initiated, it chould
be possible 1o increase family cash flow as well as provide o rapid return on investment
through small stock,

Malnutrinon appears to be i cause of young goat mortality.  This is partially because oo
much milk is taken from the doe by the farmer to sell and is not being replaced with
supplemental feed. Development of s fodder production and storage program utilized to
merease milk production from two or three does for home use and sale would aliow all
other does to be devoted 1o raising kids, The kids should be allowed 1o go with the
adults o praze and browse, thereby offering them better quality forage as well as
additional milk, ‘

Approach: Two farmers, ineach of the thiee ATIP villapes, will be invited to participate
- thes il Phese individuads wall be selected because of their interest in cooperating,
and beciuse of therr excepuonal managerial capability.  The two or three highest milk
producers will be selected from their herds, and at kidding or soon thereatter their kids
will be transterred to other does so that the complete supply of milk will b ailable for
hann uses These annmals will be allowed to graze during the day, but during milking
both o the mormng and afternoon will be fed o supplemental feed caleulated to be that
amoant required  tor Jactaton above  mntenance. These animals will be housed
separately from other goats at mght and fed free choice, either green chopped or dried
sodder rased oncthe fwrme The milk off-iake will be measured and recorded on a record
book provided by ATIP Dat will wlso be collected on how the product is used, and
price recenved. Anabvas of feed versus return wit! be determined from farm records.
Thin sall alloss Il other buds the complete supply from their dams, reducing malnutrition,

Cooperatimyg voat Lanmers will be asked o plant Q01 b o riple purpose cowpea (B005C)
and 0.1 hacob Daolichos Tab Labo Single superphospiate will be applicd at the rate of 200
Ke/ha o one hadb of the e An evilluation will be made of the cowpeas for leaves
prcked tor feeding to milk poarss Data on grain yields and forage residue yields will be
collected. Sinbar intormation will be obtained oa the Dolichos lab Jab leaves picked for
green teeding and catimates forage vields will also be obtained.

13.5.2 DIAGNOSIES OF KID MORTALITY

Objectives: The objectives of this RMRI deseriptive and diagnostic study are:
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(a).  Arrive at th, most common causes of kid mortality from birth to weaning,

(b).  Design management strategics, including housing, to prevent this mortality.

(¢).  Devise methods of management, including housing, to decrease morbidity.

(d). If immunization would be a deterrent, then develop  recommendations  for
immunizing against those specific diceases.

(¢).  Develop working relationships and linkages with Veterinary Services Department
and DAFS.

Justification: Death losses in kids vary in severity from year to year and has been
reported from 9 percent to 62 perernt by both APRU and ATIP.  This loss of income
potential, as well as future breeding potential, is of great concern to farmers and
governmrent officiuls alike.

Approach: All Rids that die will be collected and stored in a cooler or transported o
Francistown for a post mortem exam. A post mortem report form will be developed.
This is to be completed at time of examination and submitted with those tissue samples
that are to be submitted to the Veterinary Diagnostic Laboratory in Gaborone for work

up.

13.6 HOUSEHOLD_CIRCUMSTANCES

13.6.1 COOPERATING FARMERS STUDY

Objective: This is an RMRI deseriptive and diagnostic study.  The objective of collecting
cconamic and technical data on o continuing basis is to identify major changes and trends
over time in the darming systems in Tutume Agriculural District. OF particular interest
are data on:

(@).  Crop environments, crops plinicd, cropping systems used, and harvested yields.
(b).  Animal traction used, tivestock invenwry, and management changes.
(¢).  Market participation (hoth input and output).

(d).  Tiuming of labor activities, particularly plowing activities 1o establish  labor
coefticients for cropaing activities,

Justification: Since arable agricoltural production in Botswana fluctuates greatly from
year to year, due in large pae to the harsh climatic environment and  changing
government policies, several years are required 1o adequinsly describe crop reoduction
activities.  Livestock enterprises also fluctuate with climat’'c conditions, although 10 a
fesser extent. A continuing monitoring program provides infoamation on the fluctuations
in the system over time and allows the identification of trends, such as shifts from one
source of traction o another. This information will assist in the identification of
ceonomically  teasible technologies which can lead to increased  incomes  without
substantially increasing nisk or investment.

Approach: To provide system monitoring  information, several approaches will  be
combined. Foo environmental information (Section 13.8), daily readings of rainfall and
temperature will be continued.  Cropping and animal management practices, livestenk
inventories, and market participation will be assessed using an annual  questionnaire
administered o the houscholds which participated in the MVRQ s'udy.  Timings for
plowing activitics under fanners” ficld conditions will be collected fo. animal and tractor
traction.
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13.7 MARKETS
13.7.1 uMALL STOCK_AND_GRAIN TRADING AND PRICES

Objective: The objective of this RMRI descriptive and diagnostic study is 10 ascertain the
extent of within village formal marketing opportunities and the prevailing prices, both
formal and informal.

Justificition: TFormal marketing channels are not well established and nost local sales by
village farmers are inter-houschold sales.  Some limited opportunities exist o sell small
stock 10 local restaurants, and i one village the cooperative will purchase grain, A
monitoring of the number of animals purchased and the price givss some indication of
the local market opportunities.  There has been no formal trading in grain due to the
dronght, but the moritoring of local informal prices for grain is useful data for economic
analyzis of crop production technologics.

Approgach: Mombly surveys of local restaurants will be used (o monitor small stock trade
and prices. One o two informal surveys will be used to estimate the local informal
price for grain.

13.8 EXTENSION LINKAGES

[38.1 EMEy CPTIONS TESTING WITIH EXTENSION LED FARMERS'
CASSESSMENT GROUPS,

Objectives: The objectives of the exiension managed farmer (FMED testing groups are:

(. Provide a method for ADs 1o increase their efficiency by addressing a large
number of farmers (on technical issues) at once, rather than hiving to make
numerous individual visits to houscholds and ficlds, (The group format allows the
AD 1o perform o teaching tunction at the beginning of the year, and a backup
function throughout the cropping scason, through monthly meetings.)

(h). Provide o forum for rescarcher backup in extension activities.
(€). Provide atest to see it farmer groups are practical under extension conditions.

Justification: The exteaston service in Botswana to date has been very committed to
administering  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 virtually no extension was
done this year and that 95 pereent of ADs' time was taken up with administration of
covernment reliet progaams. Further, a single AD may have well over 500 houscholds
ander his/her responsibifity.  Without a good communication system, many of the
constraints these houscholds face may go unaddressed. The farmer group approach offers
a means of working with a number of farmers at one time, thus improving the efficiency
of the A 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.

Appraach: Prior to the cropping scason ATIP staff will meet with regional agricultural
officers and CEDA coordinators 1o discuss the extension managed options testing farmer
group.  With the RAO's approval, the DAO will identify two extension arcas for the
groups. The DAO and the ADs trom the arcas will meet with ATIP staff to discuss the
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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 technologics, 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 normal beginning of the cropp’ng season, the ADs will ask the village
headman to call a traditional village meeting at which he, and the ATIP Francistown
staff, will describe the farmer group work in other villages and invite interested fanners
to attend the initial group meeting to be held two weeks later. At the initial group
meeling the AD and ATIP staff will discuss the technologies available for testing and
how tests are to be conducted.  Farmers will be asked to indicate in which tests they
wish (o participate,

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

Monthly mectings to discuss trials will be held. Farmers will be asked to deseribed their
trial experiences, identify problems, and report their observations on the trial to the
group. The farmer group meetings will be chaired by the AD.  All meetings will be
attended by ATIP and district level extension staff.  ATIP and extension staff will visit
all trials at least onee during the season.

A field day will be held near the end of the season.  Farmers from other villages,
extension sttt and rescarch staff will be invited 10 participate.

Following harvest the ATIP staff will conduct o formal  end-of-season survey of
participating 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.

139 ENVIRONMENTAL MONFTORING
FLOF RAINFALL AND TEMPERATURE MONITORING

Objective: The objective of this RMRI descriptive and diagnostic activity is to obtain
daily rainfall and wemperature data from experimental sites for use in agronomic and
cconomic evalwations of trials.

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

Approagh: Daily rainfall readings will be taken on rain gauges located on experimental
plots. Maximum and minimum temperatures will be recorded ar the ATIP compounds.
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13,10 METHODOLOGY

13101 RESEARCHER LED FMEL OPTIONS TESTING WITH FARMER
St

ASSESSMENT GROUPS
The work with farmer groups in 1987-88 was very popular among farmers and will be
continued in the three study villages in Tutume Agricultural District with only a few

minor changes.

Qbjectives: The objectives of this FMIE testing activity are:

(@).  To test a broad range of innovations under farmer managed conditions for
increased productivity and grain yield dependability.

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

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

(d). To determine the extent of adoption of technologies tested by participants in the

1986-88 fariner trials,

Justitication: Numerous technological innovations have been developed in Botswana (and
elsewhere) which may be relevant to subsistence farmers in Tutume Agricultural District,
However, it s difficult 1o evaluate o very wide range of these innovations  under
researcher managed conditions in on-farm tests (due to tme constraints),  Further, it is
often ditficult to assess which innovations might be most relevant to specific farmers, It
was theretore decided o present 10 a group of farmers a vide range of technological
options. Farmers can then select innovations that seem most relevant 1o their situation,
and - test those with some researcher guidance (and provision of inputs).  Monthly
meetings are held with the groups 0 discuss problems and progress.  In this way,
tarmers demonstrate which types of innovations seem most appropriate to them, and
rescarchers are able to observe the effectiveness of those innovations and work  with
farmers wowards development of improved production systems. By including ADs in the
group monthly meetings, the ADs also become part of the systems development process.

Approach: Ty Lue: September, an open kgotla meeting will be held for all participating
Farmers, members of village Farmers” Committees and the local ADs in the three villages
where ATH has been working. At this meeting ATIP staff will present:

ta). The results trom last year's research,

(. Aninvitation o all interested farmers, to attend a special meeting where technical
options e reviewed (these will include both new technologies and currently
recommended ones),

AU this mecting, o wide range of 1echnology options will be discussed (see list in Table
131, Farmers will then be ashed 1o seiect any innovation or packdage of innovations
they wivh 1o test in the coming vear. Those farmers clecting 1o perform a test (or tests)
will then form the farmer groups that will meet monthly.  The ADs will also be invited
to attend these meetings, where progress and problems can be discussed.

The types of innovations intrexduced will include:

(a).  Tillage/water conservation techniques
(b).  Planting method options (with some emphasis on evaluating hand row planters)
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(c).  Crop varicties

(d).  Manure and fertilizer possibilities
(¢). Forage and fodder production Gptions
(0. Seed protection options

Depending on the degree of interest, and availability of equipment, some or all of the
farmers wishing 10 test a specific innovation will be supplicd with the necessary inputs
and machinery by ATIP. Trials will be laid out side by side with a traditional control.
Generally a record will be kept by ATIP staff regarding the dates of all operations, and
grain yield.  An end-of-season farmer assessment survey will be administered and, where
possible, economic interpretations will be made.

Field days will be held in each of the three villages. At these field days, selected
pacticipating farmers will have the chance to show off their trials to the rest of the group,
as well as 1o fammers from outside the group and to regional exiznsion staff, “They will
describe the trial, their observations and opinions, and answer guestions from the group
of visitors. This will be primarily an extension activity,

Some of the changes that will he made this year include the following:

(a).  Farmer comparisons will be stightly more controlled.  TFor example, a farmer who
wishes 1o test double plowing with fertilizer versus double plowing/row planted
will be encouraged 1o separate his trials into double plowing with and without
fertilizer, double plowing with and without row planting, and 1o include traditional
checks in cach,

(b).  Where farmer feed back on 4 new technology is required, or where requests have
been made by other researchers for tests on items like variety trials, if insufficient
farmers clect o test them, ATIP will actively seek farmers in the group to take on
these tests in addition to tests the. have selected themselves,

(€). It has been observed by the Rural Sociology Unit in DPS that the groups are a bit
oo large o allow demiled  discussion with all participants.  ‘Therefore new
members will only be included il others drop out, and the total number of group
participants drops below 25,

LA OTHER PROFESSIONAL ACTIVITIES

In order to promote the aceeptance of farming systems work, it is impontant to contirue
and- increase contacts between the team farmers and other agencies, both in terms of
conducting joint rescarch and in the inclusion of extension and rescarch staff in farmer
group work, ficld davs and joint visits 10 fields. Linkages and collaboration will be
strengthened through the following activities:

IVTET LINKAGES WITH FARMERS

(a). Continue activities with researcher managed famigr testing groups,

(h). Expand acuvities with extension managed farmer testing groups.

(c). Continue active involvement of farmers in RMIT rials implememation,

(). Make an annual report on ATIP activities at a kgotla: mecting in cach ATIP
village.
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13.11.2 LINKAGES WITH EXTENSION

(i1). Have a regional review of work plans, and coordination of regional activities with
regional DAES personnel.

(b).  Continue o involve DAES in the FMFEL design and testing of systems’ options
through involvemient of local ADs, and distriet and regional DALES officers, in
researcher managed farmer testing groups monhly meetings and ficld days.

(€). Assistin the continuation of the existing extension managed farmer testing group

and in the formation of one additional group.  Both groups will be located in the
CEDA in Northeast District.

(d).  Colaborate with ALDEP on tillage forage trials and wials as pant of the Goat
Mitk Study.

t¢).  Cooperate with the Regional Agricultural Office, actively seek their suggestions
concerning the identification of rescarch problems and the Francistown ATIP work
plan, and keep them fully informed of ATIP's activities,

(f). Collaborate with the Regional Small Stock Officer on goat management studies,

(g).  Prepare articles on ATIP activities, with pictures, for inclusion in extension
publications.

(hy ATIP semsor techmica officers reguiarly atend DAES Monthly  Manzgement
Meetings and discuss ATIP activities.

(1. Anai U ALDER wibh therr Parucipatory Trials Program and District Demonstration
Farmy,

LT LINKAGES WITH ON-STATION RESEARCH

Collaborate with DAR on dillage systems rescarch,  crop variety testing, equipment
development, and other activities, meluding theme group meetings or planning research
strategies, and presenting seminars,

PRIV LINKAGES WITH VETERINARY SERVICES

With the addition of anammial scientist/veterinary scientist there exists an opportunity to
work - conjunction with the Veterinary Services field stff and  Central Diagnostic
Laboratory an the imvestipation: of poat diseases and mortality, and methods of ontrol
using mangement, natriton and husbandry.

PATES LINKAGES WITH POLEY/PLANNING

Al data sers will be reviewed and documented. These data sets will be made available
to afic DPS, DAR, other Botswana povernmental badics, and to other interested groups
for their use i research,

L3116 METHODOLOGY DEVELOPMENT

The Francistown ATTIEP team will continue to work with other members of ATIP in the
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CHAPTER 14: FINANCIAL PLAN

One of the main objectives of presenting a tinancial plan in the Annual Report was to
give some idea of the costs that GOB would have o incar if ATIP type and related
(INTSORMIL. and SMU) activities were 1o continue after the end of the project on
September 28th 1990, To address this, commitments required have been broken into two
compaonents:

(). Fixed or overhead costs which cannot easily be costed.
(b). Recurrent costs which have to be met on an annual basis,

Commitments currently made that will not likely be necessary after donor funding ceases,
hiave been Disted separately.  GOB commitments with respect to these have been costed
in this report. Commitments not likely 1o continue have been divided into two pans:

(). GOB commitments.

(by.  USAID commitments.

No attempt is made o separate GOB commitments into individual departments in MOA.
The costs piven shounld e considered very tentative in nature. Also in the tables it is

assumed that ATIP and ATIP relited activities will continue in the future in much the
same \\'il}' JdS [h(‘_\r' ATC NOW,

LLE COMMIUTMENTS THAT WILL NEED TO_CONTINUE IN THE LONG-RUN 1F
CURRENT ACTIVITIES ARE TO CONTINUT
.00 FIXED

These are piven in Table L. No attempt i made to put a value on these components.

TABCE 18D OVERIIEAD FOR NTIP AND ATIP RELATED ACTIVITIES, SEFT. 1987 - AUG. 1985

Unt Place = oo Nuwmber
. oo Olhiges Houses
ATIP Gaborone | 1

Sehele 3 2

Mahalapye ) 4

Francistown 1 5

INTSORMNI. Related Sebele 2 2
SMU Related Sebele ! S W

This hist ancludes bouses tor professional stalf only. R does
not include houses for the sapport sttt in Gaborane, Schele,
Mahalapve and Franostown, or the 12 rondevals in the ATIP
vitbages

14.1.2 RECURRENT

The following assumptions were made in drawing up the recurrent estimates for the
conuny vear,

(. GOB el BXa Vehicles, The Central Transport Organization (CTO)  were
planning to et vehicles o governmental departments.  However this has now
been abandoned. Nevertheless for want of better estimaies, the same figures are



used as last year, plus 10% allowance for inflation. .Table 14.2 gives some
details. — The costs in Table 14.2 scem remarkably low indicating that funds
channelled dircctly to CTO heavily subsidize vehicles.  However the degree 1o
which this done is impossible 1o determine.  Therefore wvehicle costs  are
underestimated as far as GOB is concerned.

TABLE 14.2: COSTS OF RUNNING GOB VEHICLES

T Toyeta Type T T T TRumber T T T CadiVeniclev ear (i
e e e AL €081 Running cost®

Landcrutser Suation Wagon 1 3,268 ERED)

Landeruiser . o 2815 4440

Assumes vehicle travel, 30,000 kms per year and at rate of five kilometers per
liter.  Cost of petrol per liter is PO,
This also includes one vehicle for SMU and one for the RELO.

(b).  Salarics of Staff. In order to simplify the calculations the median salary in each
rank is used. Alco there are allowances (support costs that are budgeted for
transport, travelling and subsistence).  Assumptions used are given in Table 14.3,

TABLE 14.3: MEDIAN SALARIES AND ALLOWANCES O GOB STAFY, SEPT. 1988-AUG. 1989

Rank* Numbers in Activity CostPersonf/Year (Pula)
O . New. o ATIP___ INTSORMIL® Salary Allowances'
PRJ 2 2 14,892 1,936
PR4 3 1 11,424 1,485
T3 4 2 2 9,852 1,281
T4 12 4 7332 953
TS i3 5 ! 4,992 649
S4 B4/5 2 2 3.428 498
GAS/ B4/5 5 3144 409
Industial Class ... 1 2.540 330

During the last year there has been a review of the Civil Service grades and as a result the ranks have
been changed,

SMU positions have not been given.

These have been estimted o be 13% 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 14.4.

TABLE 144 ESTIMATED RECURRENT COSTS FOR UNDERTAKING ATIP AND ATIP RELATED ACTIVITIES,
SEPT. 1987 AUG. 1988

Ttem Amount (Pula) By Whom Is Currently Paying
- For ATH? o s For ATHX Related®

e GOR . Pojeet ___GOB . Project__
Salanes and Allowances:

Other than Industriial Claus 156,573 36,559

Industrial Class 11,480

Casual Tabor 24,290 3,300 1,000
Vehicles* 58,490 60,000 7.255 20,000
Miscellangous® e 10000 230,000

This table only inclides recurrent expenditure that will need o ntineed by GOR in the long run
after donor funding s withdrawn. Some of the entries in the table are bascd on figures in Tables 14.1
o 143,

Unless indicatad oiberwise AT Related™ refers to support for INTSORMIL.  However, apart from
vehicle support it includes nothing for SMUL

Includes running costs of two vchicies being purchassd by ATIP which will have BX number plates --
these are not included o the list 1o Table 142, Project expenses include the purchase costs of these
vehicles plus another one INTIORAMIL that wall not have BX plates.

Iacludes purchase of equipment such as microcomputers and implements, consumable stores, ete.

1.2 CURRENT COMMUTMENTS THAT WILL NOT BE NECESSARY. AFTER END
OF DONOR FUNDING
14.2.1 GOB

These commitments are listed in Table 14.5. They include houses, allowances, and short
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and long term training.

TABLE 115: CURRENT COMMITMENTS OF GOB THAT WIL.. NOT CONTIRUE AFTER DONOR FUNDED
SUPPORT IS WITHDRAWN

em T ATIP ... ATIP Related

e e Number Cost Nunber Cost
Houses: Gaharone 1
Schele 2 3

Matalapye 2
Francistown 3
Allowances ATIP Techr.cians® 7 13,552 3 5,808
PCV Suppuorr 1 1,324
Shart Term Training.s 33,0C0
Long Tenn Trainiog .. 4 200,000

Includes a PCV.

Assuied Ly be al a rate equivalent w PR3 (P1,936) in Table 14.3).

GOB pays PO2 per month for utilities and an estimared allowance of PS80 per year
for tavelling on official business.  The PSKO (Table 14.3) ic based on the rate
assumed for individusls at a salary about equivalent o that of PCVs which is abuut
P4,020 per year.

This is very rough estimat:. Individuals sent on short term training can usc ATIP
Lands for per diem and tution but arr fares have tn,uid by GOB.

Fxpressed in person years and estimated at a cnst o PSO,000 per year,

14.2.2 DONOR FUNDED COMMITMENTS

Table 140 gives the commitments planned by ATIP and ATIP related activities that are

being met through funds originating from USAID. It is anticipated  that  these

commitments will not need 1o be assumed by GOB once donor funding is withdrawn.
TABLE 14 6:; COMMITMENTS TO I MADE WITH DONOR FUNDS

THAT WHLL NOT NEED 1O BE ABSORBED BY GOR IN
THE LONG RUN, SEI'T. 1987 AUG. 198K

lum tint - Number
ATIP ATIP ReJated

Statf:

Long Tenn Iron years 7 275

Consultants Peram menths kN 1
Trammng,

Long Term Peraon years }
CShogt Term® Peron months 5

This tsoavery rough estimate
T doe not imcaude those who will recetve in service traung.

These commitments are satistied from a number of places: ATIP under the MIAC
contract, ATIP under USAID/B, and INTSORMIL..

143 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 activities
for the period September 1988 10 August 1989 will be in the region of P551,654 (see
Tubles LA and 115, of which P2S3,684 (Table 14.5) is a shortrun commitiment that
GOR should not have 1o incur in the long run.

As far as USAID support is concerned, costs that will eventually hive 1o be absorbed by
GOB are estimated to be around P2ILO -~ or PI3LOKKO if the costs of the new vehicles
are excluded -~ for the period September 1988 1o August 1989 (sce Table 14.4), while
commitments they are currently masivg that will not have to Se absorbed by GOB in the
long run after USAID funding is withdrawn, are given in Table 14,0,
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A.1.6 REPORTING DOCUMENTS (RD SERIES)

These are reporting documents required by USAID.  They consist of an annual report
containing material not oaly on professional matters, but also covering staffing, training
and administrative matters, and an annnal work plan.  Likely audience: primarily ATIP
staff, USAID and MIAC, and institutions within Botswana.

A2 PAPERS WRITTEN BY ATIP

Copies of most of the papers listed 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, D, E. Modiakgotla, D. Norman, J. Siebert and M. Tjirongo.
"Helping the Limited Resource Farmer through the Farming Systems Approach to
Rescarch”. Culture and Agricuhure 19: 1-8,

1984

ATIP EP 84-1. Norman, D., D. Baker and J. Siebert. "The Challenge of Developing
Agriculture in the J00-600mm Rainfall Zone within the SADCC Countries”,
Zimbabwe Agricaltural Journal 81(6):205-214,

1985

ATIP EP 85-1. Norman, DW. "Some Problems in the Implementation of Agricultural
Research Projects with a Farming  Systems Perspective”.  ESSP_Networking Paper
No. 3. Gainesville: International Programs, University of Florida, 1985.

ATIP EP 852, Norman, DW. "The Limited Resource Farmer and Africa’s Food
Production Crisis”. In 1FDC (i), Fertilizer Efficiency Research_and Technology
Transfer Workshop for Africa South_of the _Saharn.  Muscle Shoals: International
Fertilizer Center, 1985, pp. 23-67.

1986

ATIP EP 8o-1. Baker, D.C.oand J. A, Hobbs.  "Institutionalization of FSR and E in
Botswana: Current Propgrammes and Issues”. In C. Flora and M. Tomecek (Eds.),
Selected Proceedings of - KSU's 1984 Farming_ Systems_Research _Symposium,
Farming  Systems  Rescarch  and Extension: _Implementation._and _Monitoring,
Farming Systems Research Paper Noo 90 Manhattan: Kansas State University,
1986, pp. 110 134

ATIP EP 86-2. Koch, B.AD "Farming Systems Research on Animal Husbandry Problems
in Tutume  Agricoltural District of Botswana”,  In C. Flora and M. Tomecek
(Eds.), Sclected Proceedings of KSU's 1984 _Farming_ _Systems__Research
Symposium.  Farming Systems Research and | Extension; _Implementation _and
Monttoring, Farming Systems Research Paper Noo 9. Manhattan: Kansas State
University, 1956, pp. 258-268.
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ATIP_ET 86-3. Norman, D. and M. Collinson. "Farming Systems Research in Theory
and Practice”. In J. Remenyi (Ed.), Agricultural Systems Rescarch for_Developing
Countries, ACIAR Proceedings No. 11, Canberra:  Australian  Council for
International Agricultural Research, 1986, pp. 16-30.

ATIP_EP_86-4. Noman, D. and D. Baker.  "FSR Credibility and Experiences in
Botswana”. In Moock, J. (Ed.), Understanding_ Africa’s _Rural Households and
Farming Systems. Boulder: Westview Press, 1986. pp. 36-57.

ATIP EP _86-5. Trent, C., Monvatsi, T. and E. Maodiakgotla. "Progress and Needs in
On-Farm Rescarch in Botswana”. In CIMMYT (Ed.), Report of a Networkshop
of Eastern_and Southern African_Senjor Agocultural Administrtors_on Issues in
Systems_Based On-Farm Research.  Nairobi: CIMMYT, July 1986. pp. 13-16.

ATIP EP 86-6. Merafe, Y., D. Baker, and D. Norman. "Socio-Economic Constraints to
Farm Equipment Innovations in PBotswana”,  In 1LO (Eds.), Inititives for Farm
Equipment _Programmes__in__Botswana:__Improving _ Coordination. Geneva,
Switzerland: 1.0, 1986. pp. 41-49.

ATIP _EP _86-7.  Baker, D.C. and DW. Nomman. "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 of
KSU's 1985 Farming Systerys Research_Symposinm,  Farming _Systens_Research
and_Extension: Management _and_Mgthodology, Farming Systems Research Paper
No. 11, Manhattan: Kansas State University, 1986. pp. 535-555.

ATIP EP _86-8. Koch B., Masikara, S., G. Heinrich, and W. Matlho. "Draught Animal
Management and Early Ploughing". In C. Flora and M. Tomecek (Eds.),
Selected. Progecdings of  KSU's 1985 Farming _Systems_Rescarch _Symposium,
Farming  Systems  Rescarch and __Extension; _Management _and__Mett odology,
Farming Systems Research Paper No. 11, Manhattan: Kansas State University,
1986. pp. 467-474,

1981

ATIP EP _87-1. Gray R, and D. Horspool.  "Using Donkeys for Draught Power". Four
Parts. Agrifacts. B/28/1-40 Gaborone: Deparunent of Agricultural Field Seiviees,
Ministry of Agriculture.

ATIP EP _87-2. Heinrich, G, I'. Worman, 8. Masikara, and R. Gray. “"Link Among
Farmers, Extension and Research for Agricultural Development”.  Agringws, 18
(April 1987): X-9.

ATIP EP_87-3. Gray, R €. "Donkeys”.  Northern Adventiser. 107:11 and 110011,
July/August, 1987,

ATIP ER 87-4. Worman, Y. "ATIP Project in Tutume District”. Northem Advertiser
125: 14-15. 27 November 1987,

ATIP EP 87-5.  Norman, D.W., Baker D.C. and LD. Sicbert.  "The Challenge of
Developing Agriculture in the A00-600 mm Rainfal! Zone within the SADCC
Countries”.  In Boyle, P.J. (Ed), Agronomic_Adjustment_to_Environment_of the
400-000_mm Rainfall Zone of Southern Africa. SACCAR Workshop Serics No.l,
1987, Gaborone. SACCAR. pp. 17-30.
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1988

ATIP EP BR-1. Baker, D.C, and D.W. Norman. "A Framcwork for Assessing Farming
system Activities in National Settings in West Africa: with Special Reference fo
Sencgal, Nigeria, and Mali”.  In Abalu, G.O.L et al. (Ed), Farming Systems
Research in_ West Afien. Proceedings of the West African FFarming Systems
Research Network Workshop, Dakar, Senegal, 10-14 March 1986, February 1988,
pp. 62-87.

ATy EP g8-2 0 Nomman, D, Baker, D., einrich, G., and Worman, F. “Technology
vcvelopment and  Farmer Groups: Experience from Botswana®. Experimental
Agriculture. 24 (3):321-331,

A22 RESEARCH PAPERS

ATIP RP 1. ATIP. "Farming System Research Activities at Mahalapye: Summary of
Activities, 1982-85". 1986,

ATIP RP 20 ATIP. "Farming System Research Activities at Francistown: Summary of
Activities, 1983-85". 1986,

A2 3 WORKING PAPERS

1983

ATIPWE 20 Hobbs, AL (Ed). "Report on Farming Systems Workshop, Denman Rural
Training Centre, 28th - 29th Juie, 1983",

1085

ATHY WP T Ramolemana, G oand AL Tobbs, "Relative Imporntance of Factors that
[ntlucnce Fatension Efficiency and Crop Production Improvement”. July 1985.

ATIP WP 30 AMiller, Wooand 1. Seleka. "Agricultural  Bascline Survey of Tutume
District”. October 1085,

1986

ATIPWE 4o Miller, S0 “Agricultural Markets for Crops, Small Stock and Animal
Products in Tutome District”, (Forthcoming).

ATIP WP 5. Heinrich, G.oand S, Masikara, "Performance of the Extension Package for
Cereal Production, and ats Components, in Tutame District, 1983-85". May 1986.

ATIPWP 60 Frent, CL D Styles, and G Ramolemana, "An Assessment of Subject
Matter Competencies of Apricultural Demonstrators in Botsvana”.  June 1986,

KT WP 70 Gray, RoEd)y "Cattle Post-Lands Interaction Study”. Two Parts: Text and
Appendices. Septeinher 1986,
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1987

ATIP WP 8. Gray, R., C. Berg, B. Koch, R. Windsor, W. Mahabile and A. llolmes,
"Blood Parameters of  Donkeys, Mathangwane Village, Tutume Agricultural
District, Botswana", July 1947,

ATIP. WP 9. Gray, R, C. Berg, B. Koch, R. Windsor, W. Mahabile and A. Iolmes,

“Blood Parameters of Goats, Mathangwane Village, Tutume Agricultural District,
Botswana”. July 1987,

1988

ATIP WP _10. Gray, R., C. Berg, and R. Windsor. "Blood Parameters of Goats, Artesia
Village, Kgatleng Agricultural District, Botswana". January 1988,

ATIE WP 11. Niseane, P.G. "ATIP Groups Report”. May 1988.

ATIP WP 12, Baker, D. "ATIP Mahalapye Trial Participation: Participant
Characteristics, Implementation Patterns and” Direct Farmer Benefits, 1982-87".
May 1948.

ATIP.WP 13, Baker, D. “Village Groups in Shoshong and Makwate". May 1988,

ATIP_WP 14, Baker, D. “"Agricultural  Extension in the Central Region: AD
Performance and Rescarch-Extension Linkages”. June 1988,

ATID WP 15, Baker, D, "Agriculural Development Setting in Botswana”. July 1988.

ATIP WP_16.  Baker, D. “Draught Arrangements in Shoshong and Makwate". July
198K.

ATIP WP 17, Baker, D). "Houschold Circumstances and Farming Practices in Shoshong
and Makwate”, July 1988,

ATIP WP 18 Baker, D. "Trading Establishments in the Central Agnicultural Region:
Findings on Agricultural Tnputs and Commodities Trade". August 1988,

ATIP WP 19, Raker, D. "Food Consumption in Shoshong and Makwate”, August 1988.

ATIP WP 200 Baker, D, "Livestock Management in Shoshong and Makwate", August
1988

ATIP WP 21 Baker, . "Arable Farming Research and Planning Issues”. (Forthcoming).

ATIP WP 220 Baker, D, "Traction Use in Shoshong and Makwate". August 1988,

A28 MISCELLANEOUS PAPERS
1983

ATIP MP 8310 Normuan, D.W.  "Some Problems in the Implementation of Agricultural
Research Projects with a Farming  Systems Perspective”.  Paper presented at a
seminar - on - Introduction of On:-Farm__Research _with._a__Farming _Systeins
Perspective, CIMMYE, Nairobi, Kenya, 18th - 20th April, 1983. Now published,
see ATIP EP 85-4.
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Gaborone, 8th-11th July, 1988,

ATIE MP 85-10. Hobbs, J.A. “Research/Farming Systems Teams/Extension Relationships
and Agricultural Development in Botswana®, Prepared for  Agriculiural_Staff
Relations Semipar, Pelotsettha, 6th-8th March, 1985,

ATIE MP_85-11. Norman, D.W. "Farming Systems Research in Africi -- An Overview".
Invited paper given at The Farming Systems and . Extension Seminar, Nhlangano,
Swaziland, 22nd-23rd April, 1985.

ATIP MP 85:12. Masikara, S., G. Heinrich, W. Matlho, and B. Koch. "Draught Animal
Management for Early Ploughing”. Paper presented at the KSU Farming Systems
Research Symposium on Farming Systems Research_and. Extension; Managemens
and _Methodology, 13th - 16th Oct. 1985, Manhatton, Kansas, USA. Now
published, see ATIP EP 86-8.

ATIP. MP_85-13. Baker, D.C.and D.W. Noman.  “Farming Systems Research and
Extension in Harsh Environments: Development of a Farmer Cooperator Approach
in Botswana".  Paper  presented at the KSU Farming Sysiems Rescarch
Symposium on Farming Systems_Research _and _Extension;_Manpgement _and
Mecthodology, 13th - T16th Oct. 1985, Manhattan, Kansas, USA. Now published,
see ATIP EP_86-7.

ATIP MP 8514 Tremt, C., Monyatst, T., and E. Modiakgotla. "Progress and Needs in
On-Farm Research in Botswana”.  Paper presented at CIMMYT  sponsored
Networkshop of Senior Agriculiural_Research, ixtension, and Teaching Personnel
of Lastern_and_ Southern_ Africa, Maseru, Lesotho, 25th-28th November, 1985,
Now published, see ATIP EP 86-5. )

ATIP MP 85-15. Merafe, Y., D. Baker, and D. Norman. "Socio-Economic Constraints to
Fann Equipment Innovations in Botswana®.  Paper invited for 11.O sponsored
Workshop on - FarmTools  and__Equipment _Technology: Basic  Needs _and
LEmployment, Gaborone, Botswana, 3rd-5th December, 1985, Now published, sec
ATIP EP K6-6.

ATIP MP_85-16. Nygaard, D. i 4 D. Norman, "The Potential Use of Farming Systems
Research in Madagascar” — Report submitted to FOFIFA, Madagascar, as a result
of a consultancy trip to Ladagascar, 8th-15th November, 1985, [Also in French)

1986

ATIP MP 86-1. Baker, D. and D. Norman. "A Framework for Assessing Farming
System Activities in National Setting:, it West Africa: With Special Reference to
Mali, Nigeria and Senegal”.  lavited paper given at West__African_TFarming
Systems Networkshop, Dakar, Senegal, 10th-14th March, 1986,

ATIP MP 860-2. Baker, Do oand K Modiakgotla. "Training of Non-Professionals in FS
Work”, Invited paper piven CIMMYT Regional Review of OFR, 1986, Mbabane,
Swaziland, 12th Tath May, 1986,

ATIP.MP 86-3 Heinrich, G, Maodiakgotla, E. and D.W. Norman. "Enhancing the
Productivity of  National Agricultural Research Programmes Through  Farming
Systems Research: the Case of the Semi-And Arcas of Sub-Saharan Africa”,
Invited paper given at International Drought Symposium sponsored by SAFGRAD,
OALU, Nairobi, Kenya, 19th-23rd May 1986,
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ATIP MP_86-4. Baker, D. "Botswana: Agricultural Technology Improvement Project.
Mahalapye Farming Systems Team”. Produced for POPCO/FSSP. Case Studies
Project, Boston, July 1986.

ATIP MP 86-5. Gray, R. "Goat Production in Botswana”. Paper given at the SR-CRSP
Fifth Annual Scientist Workshon, Nairobi, Kenya, 4th-6th November, 1986.

ATIP MP 86-0. Gray, R. "Farming Systems Work”. Invited paper given at the Animal
Production Division_ 1986 Senior Staff Meeting, Denham Rural Training Centre,
9th October 1986.

ATIP MP 86-7. Norman, D. “Farming Systems Work and Extension”. Poper given at
the Estension Crop Officers Meeting, Denham Rural Training Centre, 18th-19th
December, 1986.

ATIP MP 86-8. Siebert, J. "On-Farm Trals and Demonstrations”. Paper given at the
Extension _Crop _Officers. Mecting, Denham Rural Training Centre, 18th-19th
December, 198¢.

ATIP. MP_86-9. Makwaje, 15 "Goat Management, Milk and Meat Production, Tutume
District, Botswana”.  Project Paper for Seale Hayne College, UK, December 1986.

ATIP MP 86-10. Trent, C. “Research/Extension Linkages”. Paper presented at SADCC
Extension Study Visit, Gaborone, Botswana, Ist-5th December, 1986.

19817

ATIP MP 87-1. Gmy, R, and D. Horspool. "Using Donkeys for Draught Power". Four
Parts. Prepared for publication as Agrifacls. Now published, see ATIP EP 87-1.

ATIP_MP_87-2. Norman, D., and D. Baker. "Incentives for the Development of the
Arable (Cereal) Sub-Sector: The Small-Scale  Farmer". Prepared for Pancl
Discussion hosted by BOSAD on Crop_Ingentives_for _the Development_of the
Arable_Sub-Scctor (Cereals) in Botswana, Gaborone, 18th March, 1987.

ATIP MP 87-3. Sicbert, J.D., and E. Modiakgotla. "Water Harvesting and Soil Moisture
Conscrvation in Dryland TFFarming”. Presented at National _Training_Course on
Reclamation and Management of Deteriorated Soils, Gaborone, 10th March 1987.

ATIP. MP _87-4. Norman, D., D. Baker, G. lleinrich, S. Masikara, and . Worman.
"Farmer Groups  for Technology Development:  Experiences from  Botswana”,
Prepared for Workshop on Farmers_and _Agriculiural Research: Complementary
Mcthods,  1DS, University of Sussex, IEngland, 27th-31st July, 1987.

ATIP._MP_87-5. Norman, D.W. “Communication and Information Systems in Farming
Systems Work: An Overview of the Past and Present”.  Plenary address given at
the Tth_Annyal Ianning  Systems _Symposipm at the University of  Arkansas.
Fayetteville, Arkansas, USA, October 18th-22nd, 1987.

ATIP MP_87-6. Worman, E. "Economic Analysis of the ATIP Double Ploughing Trials,

1983-87". Presented at Department_of_Agricultural Rescarch_Seminar_on_Double
Ploughing. Scbele, Botswana, September 7th, 1987,
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ATIP MP 88-4. Molutsi, P. and 1. Norman, "Methodologies for Development Research
in Rural Arcas”.  Presented a Workshop on Development Research, NIR,
University of Botswana, May 27th, 1988,

ATIP MP 88-5 Worman, F. and G, Heinrich,  "Two Operational  Approaches 10
Participative Technology Development Used by the Agricultural “Fechnology
Improvement Project, Francistown, Botswana”.  March 1988, Submitted for use
in Conference on Participative Technology Development hosted by Information
Center for Low External Input Agricolture, April 11-12, 1988, ‘The Netherlands.

ATIP MP 886, Sicbert, 1. and I Modiakgotla.  "Water Conservation and Use Patterns
in the Traditional Cropping System of Botswana”. Prepared  for International
Dryland Conference, Bushland, Texas, August 1948,

ATIP MP 887 Worman, I, Y. Merafe and D). Norman.  “Increasing Farmer
Participation in FSR/I:: the ATIP Experience with Farmer Groups”. Invited for
Philippines Upland Research and Lxtension and Training, VISCA, Leyte, June 19-
24th, 198N,

ATIP MP 888 Sichent, J. and |5 Modiakgotha.  "Evaluation of Factors Affecting
Sorghum Yield On-larm Duning Drought in Botswana and Potential for Yield
Improvement for - Yield Improvement  Using  Conventional Tillage-Planting
Opuons™. Invited for Forpm on On-Farm_ Research in Arid and _Semi-Arid
Couniries, hosted by CIMMYT, Djitouti, May 23rd-27th, 1988,

ATIP MP 889 Womun, 1D “I'rip Report; Philippines Upland Research and. Exiension
Traiping/Workshop, Vi a, ieyte, Philippines, fune 19-24h, 1988,

ATIP MP 88 100 Seleka, T “Establishing Formal Markets for Small Livestock in
Tutume Agriculturad Disirict of Botswana”. September, 1988,

ATIPMP 8811 Maskara, S F. Worman and ¢, Heinrich,  "The Role of Farmer
Testing Groups in Research and  Extension: Some Lxperiences in Botswana",
Paper given wt the 8th Annugl Farming Systems Symposium at the University of
Arkansas, Fayeteville, Arkansas, USA, October 9th-12th, 1948.

AT MP B8-120 Sicbert, 1 "Soil and Water Management at the Farm Level”,  Invited
paper given at SADCC/SACCAR - Workshop on__Objectives, Sirategices_and
Techniques ang Applicd Research on Soil and _Water_Management, Gaborone,
September 26th-29th September, 1988,

A2S5 PROGRESS REPORTS
GABORGONY
1983

ATIP PR GBI-1. Hobbs, A, "Report on Visits to Agricultural Extension and Research
Officers by the RELO™, May 1983,

ATIP PR GB3-2. Tlobbs, A, and G. Moremedi, “Report on Problems Raised by Southern
Region ADs and DAOs and Solutions Proposed by Research Officers”, June 1983,
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http:Plannedfor1985196.My

ATIP_ PR _M87-4.  Baker, D. “Types of ES work: a Terminology Update".  February
1988,

1988

ATIP PR OMS8-1. Baker, D "Famn Population Characteristies in- Shoshong  and
Makwite: the MVRU Survey Houscholds, 198", July 1088,

ATIP PR OMYS 2. Baker, D. “Frequencies of Cash Transaction in Shoshong and
Makwate”. August 1988,

FRANCISTOWN

1983

ATIP PROESI-L Miller, W, "ATIP Selection of Villages and Participating Houscholds in
Tutume Agriculoral District”. November 1943,

1984

ATIP PR OERS-10 Miller, W, and T, Seleka. "Cowpea Baseline Survey: Implementation
and Findings in Tutume District”, September 1984,

ATIP PR OEFSTZ Koch, B, and W. Matlho, “Livestock Practices Survey”. November
1981,

ATIP PROERT 3 Koch, B, and W. Matlho, "Draught Management for Early Ploughing”.
November 1954,

ATIP PR EX4 1 Koch, B, and W, Matlho. "Plough Condition Survey and Observations
Concerning Harnesses and Yokes”. November 1984,

ATIP PR EFSES. Koch, B, and W Matlho. "Supplemental Mineral-Mix for Animals”,
November 19N,

1985
ATIP PR OESS T Miller, W, “Analysis of  Census Frame Survey in Matobo,
Mathangwane and Marapong Villages in the Tutume Agriculural District of

Botswana, October 19837 March 1985.

ATIP PR ISS 20 Koch, BA. and W. Matlho, “Livestock Inventory Changes on ATIP
Farms n 19847,

ATIP PROES5-3. Koch, A and W. Matlho. "Dry-Scason Supplemental Feed for
Dranght Ammals, May 1985,

ATIP PR EFSS-10 Seleka, T, "Tonota Smallstock Market Study”. December 1985,

ATIP PR OFRS5. Worman, .. "Government - Subsidized Ploughing  Programme
Participation and Demand for Fractor Ploughing”. November 1985.

1986
ATIP PR FR6-1. ATIP, Francistown. “Progress on Work Planned for 1985-1986". May
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1988
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ATIP
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1086.

PR_ERO-2. Henrich, G., F. Worman, S. Masikara, and B. Mabongo.  "1986

Double  Ploughing/Broadeast - Planting - System Trial (Fammer  Managed  and
Implemented)”. November 1986,

PR E80-3. Heinnich, G, F. Wonman, S. Masikara and R. Gray.,  "1986 Draught
Management and  Early  Ploughing  Trial  (Researcher Managed  and  Farmer
Implementedy”. December 1986 (revised August 1987).

PR E8O-1. Hetnrich, G., F. Worman, and S, Masikara  "1986 Hand Planter Trial
(Fanner Managed/Farmer Implemented). December 1986,

PR _E86-5. Heinrich, G., S Masikara, and F. Worman,  “Tillage Systems T'rial
{Researcher Managed/Researcher Implemented)”. December 1986,

PROFRT-1. Bock, S, F. Womuan, and B. Mabongo.  "1985-86 Cooperators’
Cropping Practices Survey”. January, 1987,

PROEST-L (Supplementy  Bock, S, Fo Worman, and B, Mabongo,  "1985-86
Cooperators” Cropping Practices: Survey”  Contains survey form only.  January
10K7,

PR F8T7-2. Gray, R, (. "Goat Production by ATIP Farmers during 1986 in
g - . - - - L
Fotume District, Botswana™. February, 1987,

PROIST- 3 Gray, RO Co “Livestock laventory Changes on ATH Farms, Tutume
District, Botswana, 1985867 NMay, 1987,

PROEET-1 0 Bock, S. 1 Worman, and B, Mabongo.  "Ploughing Labour Study",
May, 1987

PROEFR7-50 Heinrich, G, Fo Woman, S, Masikara, and R, Gray.  "1987 Double
Ploughing Trial (Rescarcher Managed/IFarmer Implemented)”. September 1987,

PROIR7 00 Waornan, F, G einrich, S, Masikara, B. Mabongo, and S. Bock.
TG Farmer’s Groups Technology Options Testing ‘Trial”. October 1987,

PROEFST 7. Masikara, S, and B Mabongo. 1987 Cropping Systems Trials
{Rescarcher Managed/Farmer Tmplemented)”. September 1987,

PROFRT-R Hemnch, G Fo Worman and S, Masikara,  "1986-87 Tillage Systems
Trial (Researcher Managed/Rescarcher Tmplemented”. October 1987,

PROIGS-1. Gray, R.Coand o A- Baathodi. "Goat Production by ATIP Farmers
During 1987 in Tutume Apricultural District, Botswana”.  February 1988,

PRS2 Bock, 5. "1986-87 Cooperator’s Cropping Practices Survey”. March
1988,

PROESS-3 Worman, I0oand B, Mabongo,  "Matsitama/Mokubilo Communal
Grazing Pilot Project: Bascline Census Data”. April 1988,
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ATIP PR_FBS-1. Bock, S., Heinrich, G., and A. Caplan. "Rowry Injection Planter
Survey™. July 1988,

ATIP PR F88-5. Bock, 8. "Donkey Harness Informal Survey”. July 1988,

A2.6 REPOPTING DOCUMENTS

These are documents produced 1o fulfill requirements of USAID and written by the ATIP
team as a whole.

ATIP RD 8210 ATIP, ATIP Annual Work Plan Number 1, December 1982,
ATIP RD 8310 ATIP, ATIP Annual Work Report Number 1, December 1983,
ATIP RD 8320 ATIP, ATIP Annual Work Plan Number 2, December 1983,
ATIP RD S4-10 ATIR, ATIR Annaal Work Report Number 2, October 1984,
ATIP RDY B820 ATIP, AT Annual Work Plan Number 3, December 1984
ATIP RD S5 10 AT, ATIP Annual Report Number 3, Seotember 1985,
ATIRD S0 1 AT ATIE Annual Report Number 3, October 1986,
ATIP RD 8710 ATIP, ATH Annual Report Number 5, November 1987,
AT l;!)\ ;§7 So0A Plan Lanpuage Summary of ATIP Research Findings, December
W7
ALT OTHER PAPERS

ARG 8E-T "Tmpact Assessment of the Accelerated Rainfall Arable Production (ARAP)
and Drought Reliet (DR) Progrimmes”. September, 1988,
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