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FOREWORI) 

This report is divided into four parts as follows: 

Part 1: Executive Summary
Part II: Summary of Activities, September, 1988 - August, 1989
Part III: Work Plan, September, 1989 - August, 
 1990
Part IV: Financial Plan, September, 1989 - August, 1990
 

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

An attempt has been made to continue tie forinat adopted inthe tire last few years of reducirgan ott of empirical material reported on the survey and trial work. This material isavailable in papers listed in the appendix. 

The reason for tire delay in producing the Annual Reportgi.'en to this year is because priority wkasworking on the first draft of the "Farming Systems H-andbook for Botswarna".it is a little late, Becausein Part II, some activities undertaken after August this year have also beendiscussed. 
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CHAPTER 1: EXECUTIVE SUMMARY 

1.1 PREAMBLE 

The major purpose of thle Agricultural Technology Improvement Project (ATIP) is to help 
develop and aid in the extension of fanning systems recommendations, relevant to the needs 
of the small (limited resource) farmer. Essential to this effort are links with on-station 
research in the Dlpartment of Agricultural Research (DAR) and with extension staff in the 
Department of Agricultural Field Services (1)AFS). Major components of the ATIP program 
are the NI'ahalapye and Francistown fanning systems teams, and the liaison activities between 
research and extension. The actual steps and attributes of fIarting systems work (FSW) can 
be found ill previous Annual Rcports. 

During the existence of AlI'P there have been two I:.xtenal Mid-Term Reviews 
supplemented by a recently completed Internal Review. In general these have been 
favorable. aniid an attempt has been nliade to follow illon the recommendations that were 
made. 

The contract with the Mid-AMerica Agricultural Consortium (MIAC) will finish on 
Septebiker 2Sthi, lQ9(Q llo,.ever. USAI % coi 0 funding FSW bywill iO0nic srme for 
supporting an Operatiornal Expcr t()t-X) position, and possible post-ATlIP linkages between 
MIAC arid Botswana. The Sorglhiii and Millet (Collaborative Research Support Program 
(INTSORIIII will cotinue supportingri position at the main research stationone agronomist 
at Scbele. 

This report coltinics the piactice of tle last two years, of recording results artl tire proposed 
work prinrari illterms of themes. Therefore. to faciitate cormplrisons with the work plan 
drawn up lnd mulirrcd in tine last Annual Report No. (i (,Chapters () to 13), the section 
numirbers used iii tire work plail lvC beeCLgivCn alter ie reCevut llheading inthis report. In 
terrirs of chapter hladings direct coriparison is possiblc as shlrxii in Table I.I. 

IAII 11 1 1 	(P)OS5 RTtIR 'TNCF.SIll:,VWIFN ANNI At. ItO)RtI NO 6 
.\Ni) II111('I:t1RIN' ANNIA. Rt'1R I 

............ht ..........III 6
 
..... _+qi (i~it'll H/t'p tt . 'ili Nllitw I _ 

Pet'rtwfintd k~tml),mi'l tulld 3 

riin g iIn

Scb,.i/it, , ,tit' S 	 t 
Nttitdap> t,' 12
 

trc 7 II
 

1.2 PERSONNEIL ANI) EQ!UIPMI;NT 

There have been a inumtber of' clianges in staff over the last year. Mr. K. Kelemogile 
(APRU, DAR) was asigned to work with the Aniial Scientist in Francistown, while Dr. B. 
Ilill (R-CI.Jh Mr. C. lernhardt (SMU) and Mr. A. Caplan left. Unfortunately Dr. 13. Ilill 
had to leave bccauise of faimily heaItn probleirs, while Mr. leinhardt had toi resigrn because 
of ill hcalth. Mr. A. ('aplan I CV. MNahallpyc left to take a one year appointment at the 
central I 'eacc 'orps ()ffitcc in (Gaborone. The contributions of all three individuals have 
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been greatly appreciated. It is anticipated there will be no further changes in professional staff(expatriate as well Batswana) during the remaining part of the project. 

There have been a few changes in support staff during tilereporting period, most notably anet increase of three individuals seconded froni DAFS. 

In terms of trips and consultancies, a group of senior Ministry of Agriculture (MOA) officialsvisited KSU at the invitation of the President of KSU, while Dr. W. Miller, the new ExecutiveDirector of MIAC, visited Botswana. Three indik idrals experienced in Geographical InformationSystems (GIS) vikitedlBotswana under an Alabamna A&M/KSU Strengthening Grant during thereporting period, while use was Inade of wo local constit ants.
 

During the reporting year an internal Review was 
held which looked at progress since theExtenaI Review in 1986, and lastalso provided aniopportunity to cv alit ate ATII' plans for tirecoming year. Details on these activitics are given in Chapter 2.
 

Equ iprienlit purchases were concentrated 
 three vehicles, six microcomputers, additionalon printingequipment for the Agricultinra Information Section illDAFS,.al d a ftnrile cupboard for tie soillaboratory at DAR. No major purchilases are anticrpated duririg the remaining part of tile projectapart from 25 rotary injection llanters, purchase of which has blen approved by GOB and
U-S A ID/I. 

1.3 TRAININ(; 
During the project a total of 23 individuals (25 degrees) have, or are receiving training, directlysupported by ATIP (19 degrees), or with GOB matchintg ftds (6 degrees).include two and possibly three This does notothers who are ,'ceivirig partial ATIP support towards theirdegrees. in terms of those receiving complete support the project has been fairly equiabletraining individuals from IDAR (8 degrees), in 
was 

DAFS ((9 degrees) and [)PS (8 degrees). Trainingalso equally divided between 13S (13 degrees) arid MS (12 degrecs). During the reportingyear two individuals retured from long-term training and six departed, with tile possibility ofanother one scheduled kave iinJanuary.tio 


Short-term training continued with nine MOA 
 inidividlals attenling courses in the USA, Togo,
Zimibabwe and Ethiopia. The sporsoring agency, GOB, and 
 AT1P often shared costs involved
in attending the courses. 

ATIP staff have given a ntuber of lectures at BAC and tileUniversity of Botswana, and havecontinued on-the-job training of'ATIP staff. 

In addition as far as famniers are concerned, ATIP have lielped -- often in conjuLction withextension/development agency staff -- in organizing farmer field days, extension-led farmergroups, row-planting competitions at agricultural shows, row-planting aind cultivation courses 
for farmers, etc. 

hi-service and on-the-job training, in particular, will continue to receive considerable empliasis
during tileconfing year. 
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1.4 LIAISON BETWEEN RESEARCH AND EXTENSION 

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

In addition, AT1P staff in general, continued to spend much more time in research/extension 
type activities through helping extension staff in organizing and running extension-led farmer 
groups, training courses, field days and competitions for farmers, etc. These linkage:s will 
continue to receive emphasis during tile coming year, while at the same tirie efforts will be 
made to make these linkages more formal. 

1.5 ACTIVITIES OF TIIE FIEI) TEAMS 

1.5.1 ACTIVITIES, SEPTEMBER 1988 TO AUGUST 1989 

In tile 	 early part of the rainy season (Septemiber to Novcmber/l)eceniber) tie rains in the 
Mahalapye and trarcistown areas were somewhat poorer than the Gaborone area (Table 1.2). 
Thus, little phanting was dtone before Christmas. Ilowever after this per;od rainfall amounts 
improved, and tile totals for the Near approached tie lmg -term average. The totals for tile 
Mahalapye anid IFrafcistowvi arc'as were 4.11r i1 (Ioug-term average -165imn) and 438nim 
(Iong-term average -135inimh respectively. Because most of the planting was late, crop 
prxluctii from nattv of' the trials was not very impressive. 

A suimmary of the status of' the trials, studies and surveys at Mahalapyc and Francistown is 
given in Tables I.3 ard 1..I. As can he seen many farmers were involved in the work 
program, although it should he rioted that some were involved in iriore than one itel. The 
section numirers refer to those ini which they are discussCd ili this report. 

(a). 	 Mahalapye. A raiie of issues were dealt with at Nliahitlpye during the 1988-89 
season. I.inikags wcrc improved with several other agricultural units including 
several commodity or groups of Schele researchers, and with extension staff in the 
Ceitral AgricuItural Region. Other main elemeits of tie Maltaapye work have dealt 
with faniing systeis teatm organization, data collection and handling procedures, as 
well as with soil builditg, water matiagctnett. arid corrirriodity-relaed work as 
research topics. 

Soil t.u ilding is an area of research that has not received sufficient attention in past 
work plans. Arnine rest iil this topic is growitig amiong exteision staff inl the 
Malialapyc area, although farmer's generally have been reluctant to invest in soil 
building. Clearly, ,t maniber of' questiris ieed to be atiswered regarding this topic. 
Mahalapyc activ,,itiC included under this theme are: assessing manure availability and 
tile evaluating its value via a trial. 

Water managemet re search has beit part of the Mahalapye work sirice the first year 
of file project. aid is conriniuing. This work divides into two sections. The first is 
foctsed onl tillhae stratc ics. tie National Tillage ITrial. The second has a focus on 
semri pciriarti warer. control structures, the Rainfall Runtoff Management Study, that 
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TABLE 1 2: MONTHLY RAINFALL (MMS) AT MAIIALAPYII AND FRANCISTOWN. 1982-87' 

30 Year 
Average 

1982 
-83 

1983 
-84 

M
1984 

-85 

a9apve 
1985 

-86 
1986 

-87 
1987 

-58 
19s8 

-89 
30 Year 
Ac.rare 

1982 
-83 

1983 
-84 

Francisto .
1984 1985 

-85 -86 
1986 

-87 
1987 
98 

1988 
-89 

July 
August 
September 
October 
November 
December 
January 
February 
March 
April 
May 
June 

2 
3 

10 
31 
65 
77 
85 
71 
54 
30 

7 
1 

0 
0 
0 

85 
51 
35 
49 
30 
46 
22 
6 
5 

2 
1 
0 

20 
99 
64 
58 
13 
97 
6 
1 
0 

0 
0 
5 

34 
45 
30 
58 
26 
45 
0 
5 
0 

0 
0 
0 

44 
10 
67 

7 
71 
14 
59 

0 
0 

1 

0 
64 
62 
62 
36 
15 
12 
14 
0 
0 

(1 
00 
6 
6 

64 
149 
35 

350 
91 
72 
0 
0 

0 
3 
5 

43 
16 
44 
83 

134 
37 
52 

2 
20 

0 
1 
8 

24 
62 

102 
99 
84 
46 
26 
11 
2 

0 
4 
0 

63 
24 
39 
61 
42 
42 

108 
6 
0 

0 
12 
0 

89 
123 
84 

5 
20 

146 
17 
0 
0 

0 
0 
0 

34 
76 
49 
37 

134 
18 
0 
0 
0 

0 
0 
0 

31 
14 
49 
34 
33 
59 

112 
0 
0 

C 
0 

12 
66 
67 
61 
68 
31 
7 
0 
0 
0 

0 
4 
7 

54 
234 

41 
254 
114 
12 

0 
21 

0 
0 
0 

57 
16 
76 
75 

166 
8 

51 
0 
0 

Total 435 329 361 248 272 266 773 438 465 389 496 448 332 312 741 449 

The figures for the individual years are the averages for the ATIP vill'tges in each area. [he Iong-iter a,.erJges are for Mahalapye and Francistown. 
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TABLE 1.3: STATUS OF SURVEYS AND TRIALS, ATIP MAIIALAPYE, 1988-89 SEASON, 

urvey Section TYp Current Status 
Cropping Systems:


Sorghum/Melon Mix 6.1.1 Descrip/Diag ST 
 12 sites implemented
Evaluation of Ago-Forestry

Improvement Potential 6.1.2 Descfip/Diag SU National survey to be implemented by 
NORAD consultant

Phosphate Fertilizer and 
Utilization of l,.purpurus 6.1.3 RM!:I Testing TR Five sites implemented
 

Commodities:
 
Evaluation of Medium Maturity


Cowpea Variety (TVX3236) 6.2.1 FMFI Testing TR 33 sites implemented

Evaluation of Drought Resistance


Groundnut Variety (55-437) 6.2.2 FMFI Testing TR 23 sites implcmentd

Muni Bean Vanietv Tria 6.2.3 FMFI Testin, TR Two sitesin [ernenled


Tillage and Planting l-ractlces:
 
National Tillage Trial 6.3.1 RMRI Testing TR Three 
 sites implementedRow-planter Condition Study 6.3.2 Descrip/Diag SU 814farmers interview in six villages

Cultivator Evaluation Trial 6.3.3 RMRI Testing TR Four sites implemented

Row-plant Fertilizer Trial 6..1 RMFI Testing,.Ti tisLtes implemented


Soil and Water Management:

Manure Resource Assessment 6.4.1 l)escrip/t)iag ST Twenty farmers surveyed

Evaluation of Manure Application 6.1.2 RNIFI Testing TR Six sites implemented

Evaluation of Run-off
 

Manaement Systems 
 6.1.3 RMIRI Design TR :Fur sites implemented 
-ieldWhoe Run-off Control - 6,11. RNI!l-:)sigi_'lR Work in(t i_ oretd 

Farm Equipment:
Rotary Injection Planter 6.5.1 HI1 Testing TR Five sites implcntented

Improved Donkey Ilartesse.s 6.5.2 FNII Testing TR Fight farmers participatitg

Groundnut Planter 6.5.3D~utchlloc, RNIFI Testing TR Four sites inuplentcteDuth los 6.5..t __I;F]: Test ingST "Tor t-irmers given hoes 

Household Circumstances: .... ...........
 
Co an armers Sludy 6.6.1 . .j)escrip )iag St As tt 7 furrners suryged


Environmental Monitoring: . . . ... 
 . . . __...

Rainfall and Ternp. Monitoring 6.7.1 I)escrip/I)iag ST l)one as planned

ff.Jin6j1Tff.es i _.5_ ,'.7.2.I Iuret 4cHiMn 
Methodology: 

Standardiation of Units 
of Measurement 0.8.1 I)escrip/Diag ST Sitdy impleietcd

RUsearch Group M oitrinttg 6X..2 . tRI !)sign ST cunt ...t.g ___ .. .FtM.ioring 
a. See futotte in Table 1..1for details. 

STATUSTABI.E 1.,I: OP SURVIEYS AN) TRIAlS, ATIP FRANCISTOWN, 1918.89 SFASON* 

.__JThlrag. urw.y orIrial _ Sctios ('rcnt StatusCropping Systems:
Sorghutm/.owpca InttCroppin , 7.1.1 RMRI Testing TR Six trials implemented as planned

Crop Mix Study 7.1.2 FMFI Testing TR One trial implemented by -TG
 ,-- Agro =:stryIAlIl,_CrojPin g_ -. 7.J _ _ RMI [TcstingTR cntcd,_2__)_pIntsdistributedLnlthr,


Tillage and Planting Practices: 
Double Plowing Systemts Irials 7.2.1 RNIFI Testing TR Six trials implemented as planned
Natinal TillageTrial_ - .. Tstg_T TRwoL aions irplcen e2_ne7.2.2---, .. R_IJ[RI failed

Farm Equipment: 
Evaluation of Improved

Donkey larnesses 7.3.1 FNIFI Testing TR Implemented as planned 
.valuation of Rotary
InjttioplJaad Rowpla!ter 7,3.2 .MPITecingT3_Jmpl'mcnc-_lin I;TG's

l.ivestock Production Systems:
Improved Production Goat Milk 7.1.1 RNIFI )esign TR Implemented with change to .NIRI 
DIagnsis of Kid Mortality 7.1.2, I)escrip/I)Pug$.tL j pn!r ld for lLage anI mas 

Ilousehold Circumstances: 
aL Paiters Si dy 7.5.1 )escriplliag SIkI Annual survey compl1eted 27 farmers ... ...... 

Small Stock and Grain Trading Price data collected, small stock

andPrices . 7.,1 . .Descripjiag SU data incomplete
 

Markets: . . ... . - -

Extension Linkages: 
MFI OPtions Testing with 7.xte1sion Implemented in2 villages with 37 
ed aerAssessment rp. - 7.T.1 ..... - ,farmers (39 trials)

Environmental Monitoring: 
_Raiifall and Temp. Monitoring 7.8.Iescrip/[_.Slipctentcd asplanned
Methodology: O Testing


ResearcherlI.ed MI ptionsnted with 128
in3 villages 

___Earr 'ittAss sjnrolps 7.9.1__ FfI Testing TR armers doing 140trialsRMRI = Researcher Nanaged/Restearcher htntplcuiucutCd TR Trial
 
RMFI = Researcher Managed/Parncr Implemriented SLU Study

FMFI = Farmner Itpletnnted I arier Tcstng Grou
Managed/Farnor FIG 

RIIC = Rural Indusries Innovatiot Center (Research r led)
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does not rely so heavily on an increase in tillage investment. 

The cornodity-related research is an on-going activity designedbetween to promote linkageson-station andl on-farm research, and for the verification of on-stationfindings Under on-farn conditions. Ior tihe 1988/89 season, the commodity programincluded the trials on cowpea, mung bean and grounldnrlts varieties, a fodder trial.and testing of' a grounridnut planter and a rotary injection planter.
 

As in every Botswana cropping season, 
 cropping patterns and trials implementationare directly influenced by the rainfall patren. Because plowing and planting rainswere relatively late, some trials could not be in.put lowever, because of theefficiency of the staff. this problem was not too serious. Mid and late season rainfallwas slightly abhove average, and harvest outcomes were at least average. 

A number of surveys were undertaken including the Cooperators Sure) whichindicated gerrerallv ratlier poor results for many fainers, and a survey looking at tilecondition of row-platitcrs w iich has sui bsequicntlv been inde naken in tile FSSR andATIP Francistown areas. Results from this survey will shonly be available. 

Oln tire link with extension, stress was placed on two row-planting training coursesfor fhners, and in ori!ani/ing farmer rw-plhting competitions at three agricultural
shows. 

(b). Francilown. The I (,SX-Su cropping season was relatively poor for crop productionin the Francistowki area. Total rainfall was only slightlv lielow tire long-term annualaverage, lit distribution was poor. There were only four rainfhll events greater thanfifteen iilliimeters in the riain planting season (Novcutber, Deceniber, aid January)Iliost ocations. This atredued the i11110o11 Of land farimrers coiuld plant, and hindered proper trials ilplnienlationi There %%as a prolonged dry period between earlyJanuary arid lace Ichruar-N. %hlicli caused fairly sevcrc stressinge of cerei-l crops, i(]reduced yield poli ilial. Suil se(lueitly, qulte a lot of plantint-was done during tlherain perild in laie Fchniarv (including somtie C\perinlnital \ ork). IHlowever, againthere \its a prolonged dry period Ietween early Nlarclh ard latc April. MNoistuestrc and cool nigth teniperattires, during this period, slowed crop growth to such anextent that these late planted crops did not prldice i significant grain yield. 

Plantiing w%,asfurther disrupied by lare sCal' rat invasiois. Particularly hard hit wererow-plar-ted crop, whcre tlhe rals could g.o doi\n the rows and digat tp) seeds plantedregular intcrval, and diptlh,,. Other pests included snall animals arid birds. 

On a oire pl;ii ye :ote, the Naiioial Tillag.e Trial produ ed yields of over one tollper hectare, givini, anftindication of potnieial lirodtuction even ii this relatively poor
yea r. 

FNIFI testiing conducited throulgh researcher it aitl;,c(d farmer groups contiuted oiajor part of thie overall research progranr diring 1988-81). In the three 
be a 

villages, 127 farineus participatedl in group activities and conducted 
ATIP 

1-1(0 trials of' tihefollowing technolo!ies: donuble phlowing. groumiiiit seed treattent, cowpea aridgroundnut varieties, fertilier, arid long and short seasoi crop mixes. IHand row
planters, grounditun planters, l)utch hoes, aild the Main cultivator weretesting \\,lile intplenicnting other trials. l)ouble 

available for
plowing comntinued to (iutperforn lIretraditiinal system. (ivcn the stressel water sittuation, groumint seed treatnients andvarieties did riot show any iajor differencs. Indetermninate cowpea varieties didbetter than d(tletiirhlte variCtic. and fertili/er trial results were varied. A survey of 
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farmer group participants indicated that 26 percent had spontaneously adopted one or 
more of tile technologies they had tested during the 1986-88 period. They used the 
"new" 	 technologies on 14 percent of their land. 

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

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

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

1.5.2 PROPOSED ACTIVITIES. SEPTEMBER 1989 TO AUGUST 1990 

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

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

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

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

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

(b). 	 Francistown. During the 1989-90 year, the Francistown research program will be 
conducted, where possible, by GOB personnel with back-up provided by the USAID 
scientists, who will spend more of their time completing analyses and writing tip the 
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TAII.Fi 1.5: PROPOSED SURVEYS AND "IRIAI.S, AIIP MAII,/.APYI. 1919-90 SFASON'
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APA ' Annal IPriut-isrl St;= Surs'sFMFI =lFanner Man.igcd/Fafllc lt FM iFar Manngemen 

I : Etensmn and!orAIDIAFVs':: eterinairy
'sr'S'te 
Indicalesninlher of sears Areads uutdetjiesnnsV ct 

AI.l liA: PR(I'OSI) SURVEYS ANM IRIA!.S, AI'I I.RANCISI OWN, 19S9 (XISFASON'
 
hmc Survey or Tral 1
 ............
Sectin -. .. .,- SamlcS Investigatorripping Systems: Final ... .
 . . .
 . . ... 
 . .. .. 
. .. . .
 .. 
_____~ an _ ____ __.Cs, Year'crest ora1e'ips "....
2 __ .......
 [.. AG 1 X'I'lilag and Planting P'ractices; ------ .l12 M~~ 5 ~'l _ 

1.hieshck P'ro uctlin Sy trns:inproved Production Goat Milk II .11 )RI lcstU IJR Il)iafsnisis of Kid MsrlItt_ vllages Al' [M,A(; 19990 
. - AMarkets:)ssi/)a~SI VS IM 

Small Stock Trading and 'rsces iili13.51 l'e,.'"p/l)ia SI:(;ra-in-L ading-t! 1 5 'ariablePJces I 1i11 'ntksns,"n13--I
5 2 I)-l,crriplsag
S('
Farmer Participatory Researc: ..-- .
5 . villac .. "2 5..... ... igcs FMn__ 

F.M I O uionsIcsting W ithRe areirLed IFarsmerAssessmene (roups I It,I IllII tl JR .1 l I 0I fansres AG 'AI.,X 'nknosnFMI Options Testing sithIExtensiiniILedFarrner Assessment (roup,. ._ I 6' I-,il I;', 2' 
 2 vi I.ai : AG FM LInkno,,,
 
Rainfall and


Enfirinnmental Mnittoring:
enj2.M' rinag----- ___ II' 47 l)ecrip-i [ I 'nialnc AG Unkun]iisehi.ld Circumstances:((- raLting
at'sners Stud 1I1 I )icr/l)i.g SW ",l 27 r.,netnss(R Reseahcr Nianagid!Resarch FM .'nkinwosmple me'nted AG; -Agrisn>RMI.1 = Researcher 'ianagt./liarnc Impl'nentid 1R = trial
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research work which has been completed. Selected databases created over the last 
six years will be documented. The entire team will participate in finalizing the 
"Farming Systems Handbook for Botswana." 

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

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

The 1989-90 season will complete tilelocalization of the farm man:gement section, 
with all of the trial-related activities supervised hy the Motswana agricultural 
economist assigned to the team. Activities will emphasize continued collaboration in 
the agronomy and aniniaI production trials to collect data and to provide an economic 
analysis of the trials; and particip'ation in fannier group activities to obtain farmer 
assessment of trials during the year aind to increase tea m understanding of farmers' 
attitudes. Assistance will he provided to DAFS staff who are working with similar 
groups in 11(11-All P villages. 

Expatriate staff will continue alal VSiS aild documentation of descriptive/diagnostic and 
trials data already collected, with preparation of final reports on most trials and 
surveys. In ordter to promote the accept ance of the farling systems approach to 
research, emphasis will be placed oti improving chaoels of communication with 
other organizations, providing information oi A'rlP for dissemination in extension 
publications, and addressing nethodological issues with the entire ATII team. 

1.6 OTIIER INFORMATION 

During the year a large unuier of visitors made contact with ATIIP staff, while ATIP also 
hosted the Annual Farming Systems Workshop in Mlahalapye and Francistown which was 
attended by about 70 people from different departtments inGO'. 

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

Rough estimates indicate tie recurrent cost to GOB of ATIP and ATIll-related activities for 
the period September. 1989 to August, 1990 will be in the region of P660,086 of which 
11275,975 is a short-run conirnuitunent -- mostly training -- that GOB should not have to incur 
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in the long-run. As far as USAID support is concerned, costs thatbe absorbed by will eventually have toGOB are estimated to be around 1P142,016 for the period September, 1989 toAugust, 1990.
 

It is anticipated 
 that a major activity during the nextrequested, to ensure a 
few months will be in helping, assmooth transition of activities to be undertakenATIP contract in September, 1990, and 

after the end of thein institutionalizing iarmning systemsDepartment of Agricultural Research in the 
work in theMinistry of Agriculture. The principle of doingthis has already been accepted within the MOA. 
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CHAPTER 2: ATIP STATUS 

2.1 INTROI)UCTION 

The last External Evaluation of ATIP took place in 1986. At that time a number of 
recommendations were made (see Table 3.1 in ATIP Annual Report Number 5). In 
preparation for tileInternal Review that has recently been completed, a status report on 
progress with reference to the I1)86 recommendations was made. This progress is 
summarized in Section 2.2. 

Because a number of changes have taken place during the last two to three years, a revised 
logframe was developed. This revised logframe presented in Table 2.1 has now been 
approved by the Director of IDAR, by the Ministry of Fi nance ani Development Planning, 
and by the former ADO and the Director of' USAII)/B. The revised logfralne places greater 
emphasis oti encouraging the acceptance of the process of [SW in Botswana, and less oil 
being responsible for institutionaliing it. This recognizes %kiho is uItimately responsible for 
making such decisions, ad the necessary trade-off decisions th t G013 has tc make in the 
allocation of scarce resources. 

It is obviously important that ATIP fulfills the obligations outlined in the logframe. 
Therefore, in Section 2.3 an attempt is made to incorporate the earlier comnents of 
individuals inlto project outcomes listed in the logframe. hidiriduals whosethe coinments 
were solicited ilcIUdCd the I)irectors of DAR ard USAI/I1, the former ADO and ATIP 
staff. There is also an attempt to include recoMnlneidations arising out of the Inlernal 
Review which was tndertakei hy %Is.T. .claku (lP)PS, MOA-) and)l Drs. K. B.Paul and B. 
McCoNlaugh (RFII)S. Nairobi) inOctober-Novenmher. IQ0. 

In order to prsent comiprchieive acco unts in Sections 2.2 and 2.3, there is inevitably sortie 
repetition intie material presented. 

In general, the followiig tlicu,siorf ifldicafCs major btfnefits resulting from extending the 
initial five year ATIP project to an ei'ht year life. The support of" USAID/B and GOB in 
facilitating this has becil critically impoitali The Internal Review ,notes tie importance of 
longer-teri hrmori/ons .ith respect to piructs analocoirLtS to A'IP. 

2.2 ATll' PR( )(,REiNSS ON '()M.ENI)VI(NS OIE(()1"1986 EVALIUATION' 

In discussing progress on the rccommlendations arising OUt of the 1986 lExtMal Evaluation, 
tie recummndations are rdercd internis of'the time by which action was supposed to be 
conplcted. Ilngeneral pro!rcss has he ilmade oIl nmost of the reconmmiendations allhough 
action often took lnger than envisioned in tIe evaluation. Progress on each of the 
recoutledali( ns is as fiollows: 

1. One or rIrore qualilied ItatswNara should be assigned to the RECI when the 

The figures in the brackets refer to: (a)I the number of the recommendati(o in tile 
Evaluation Report, (b) the agencies responsible for action being taken and, (c)the 
(late tile action was siupposed to b(-completed by. 
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TABLE 2.1: NEW APROVE.lD ATIP LOGICAL. FRAMEWORK, JULY 11)89 

Narrative Summary Objectively Verifiable Means of Verilcatton Important Assumptions 
lndicators
 

A-I. Programme or Sector A-2. The Measure o (toalA-3. A-4. Assumptions forCoal: the Broader Object. Achievement: Achieving Goal Targets:
lye to which this Project 
Contributes: 

To assist the GOB in Organiiational chattges MOA official papers.
developing an agricultural 
 trade within MOA itoinstits-

system that provides relevant tionalice FSW. 

technology leading to 

increased productivity for Increased 
 returns to latbor Farm surveys,
liotswana farners arndother inputs 

dertonstrated. 

Itcreased crop productior Fann surveys and Inetero 
under specified raintall logical data. 
conditions. 

I. Project Purpose: -'..( ndlitions that ill 11-3. 

Indicate Purpose has bcen 

Achieved: Enrd-of-Prnject 
Status: 

To irtiprose tire capacita of inistry
*lie NM or Agriul
the Ministr) ture's )AR ssill he ableof Agrictil-

lures research and estilliloll tr participate effectively
 
prorgrammrnres it)
devlir and inrl-goinig iS .s"arirl be
effectivcly extind inilpiir. d r.qposii e I fartners needs .
 
technology and practices
 
relevant I tle needs of
 
stiall farTIMersini ";lVCicl
 
pilot areas.
 

Sulh-I'srrpocs: 

(a). linrprove the capacilvIf I. Oinstation agromlirnc )AR's Annual Reorit andtire Mrlniqsry of Agtlulutire's research at I)AR strength- records. RclprLs ofResearch ()AR) tordeelop eied insoightuiri. tirllot and INTSORNi. and heani/technolorgies for sinallharriecr cowpe,s. owpea CRSPI. 

2. )>steriselablhid fiir Retords of irtclings/
rrk.
)AR to resisiiid to eqiiiest. shops held%ih I)ARI)AI.S
Iroi friilliig s)t nistIrilisslaff. 
anid conilm.t trials haiod 
trqirllthewerelitets. 

(h). To irlprtrv the ilp.i nlprocd likags vill 
hility of tire exteision %,r has,lde' lolsd iethisec 
Vice In transfer approljiriie \10A L-".\O tirh. eterLslru1i 
tCchnolrgiCs and Streigihrl Anl plaitiilg, tiU1inlti 
tile eCer inlinkages iC11tA rlorre rlrvant lliiie 
research, extension aid techiligivs, 
farnmers. 

I.1hcSubject Nialter MIA staffing patternand
 
Slcialist. inned aid rrr:rrilsser trainring plans.,Airkirig effectriely'. 

2. DAFS dissriunating DAFS and contractor 
tested tec iniolur'ivs inthe records. 
ATII' areas, 
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Agricultural research 
and extetsion continue to 
be high priorities of GOB. 
and that NOA will review 
the effectiveness of its 
approaches. 

The anount and distribution 
of rainfall is sufficient 
tio enable production to 
occur. 

11-4.Assumptions for 
Achieving Purpose: 

That Iotential exists in 
theagricultural systen to 
inrprrrve productivity. 

That research forsniall 
farrrers corntinires trr be 
givenhigh priority. 

That the extension potsitions 
in the pilot area %,illbe 
staffed anrt have sufficient 
tire to engage in farrring 
systcrns related v ork. 

That improved technologies 
cat be identified, tested 
and made available for 
extension. 
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TABLE 2.1: NEW APPROVED ATIP LOGICAL FRAMFWORK, JULY 1989 (CONTINUEI)) 

Narrative Summary 

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

C-I. Project Outcomes 

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

(b). Institutional capability 
and skills developed within 
MOA to carry out FSW i 
selected pilot areas, 

(c). Necessary FSW suppot 
activities strengthened. 

- 14 -

Important Assumptions 

C-4. Assumptions for Achieving 
Outputs: 

That the GOB will implement 
its current research stra

tegy. 

That potential exists in 
system to improve new tech
nologies. 

That DAR has capacity to 
test technologies. 

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

That sufficient numbers of 
qualified staff can be 
released for training 

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

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

Bean/Cowpea and INTSORNIII. 
Projects will continue to 
receive the bulk of their 
training and TA support 
froncentrally funded CRSP 
projects. 

Date: December 15, 1989 

Objectively Verifiable Means of Verification 
Indicators 

Technologies identified Project Records. 
which improve returns to 
labor/capital and/or 
increased production and/or 
reduce risk of failure. 

C-2. Magnitude or Outputs: C-3. 

1.Progress has been made 
hwards localization of 
farming systems work. 

2. landbook for farming 
systems work in 
Botswana prepared. 

3. Alternative crop und 
livestock technologies 
tested on farmsers'farmvS 
at ATIP locations. 

4. llelped IAR ill iniple-
menting a system for 
approving recommendations 
for onward transmission to 
IAl:s. 


I. Qualified staff dee-
loped in needed speciality 
areas, 25 petsons trained at 
the M.S. and B.S. level. 27 
in short-terinr farming system 
related courcs. and 156Iin 
in -serice training coutses. 

2. Ilelpwd IAR. as request. 
ed. inevaluating farming 
systems ssork. 

3. Ilellwd DAR, as request-
ed, in establishingsysrerrs 
for integrating research, ext-
ension and planning tomaxi-
rise thebenefits of FSW. 

1.Seed SIultiplhcaiur Unit 
strengthened unit progress 
made ol localiation of all 
positions. 

2. Training plan implerrenied 
for at least 6 Subject 
Matter Slwcialists 

3. On-statir agiononic 
research proigrammes on 
sorglut, millet and cowpeas 
strengthened, 

Project Records. 

Project Records. 

Project Records. 

M(OA Records. 

Project Records and GOB 
plicy/planning documents. 

MOA Recourds. 

Ni)A Recoirds. 

File: AI03f7(*2T 



TAILFE 2.1. NEW AIPROVED ATIP LOGICAL FRAMIEWORK, JULY 1989 (CONTINUED) 
Narrative Summary 

(d). Research and 
information 

D-I. Project Inputs: 

(a). AID:Technical Assistance 

l.ocal Staff 

Training 


(b). GOBI:Counterpart% 
Other Staff 


Comtmodities 

Training 

Objectively Vcrifiable Means of Verification 
Indicators 

I. ATIP socio-cconomic and 1roject Records.
 
'Xhnological data systemat
ically entered on microcom
puters to facilitate future
 
data collection and accessi
bility by trained Ilatswana. 

2. Data collected by ATIIP Project Records. 
made available and used by
osther G(I personnel 

D1.2. lntplenmentation I.3. 
"l'r,I 


56.5 persont years long-term. All) Records. 
52 	 person months of short-


terot CnnsulLancits. 
 All) Records. 

8 person years. All) Records. 
.15person Mnonthsof short

term training. 
 All) Records.
 
52 person years of long

term training 
 AID Records. 

l(X) person )ears. COBl Records. 

lOperson )CarsIvVs (loal C()IlRecords.
 

5ipoXItt Costs).
16 person )carssecretarie,.. (il Records. 
21 person )ears drivers. (G(lB Records. 
176person )ears teehrit (i(1llcal Records. 

stall. 
Casual lair (lP.(XXt/year ;()Ill Records. 

for eight ye irs.
5 vehicles antirepLiceultIlls. (;()ItRecords. 
14 houses for NII.,\C (;t)Ilstalt Records.
 

arid coun teiparts.

15person years. (;0)IRccords. 

Important Assumptions 

That other GOB staff per.
ceive a use for the data 
and can easily access it. 

1f-4.
Assumption r
 
Providing Inputs;:
 

That funds are made availa
ble from bilateral and 
supporting centrally funded 
sources. 

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

2. 	 The GOB should establish a system for more timely submission of AID payment 
vouchers (25; MOA/AID; 9/86). 'his has never been resolved satisfactorily, but 
both GOB and All) have been more liberal in their actions. AID have been willing 
to issue larger PlI.s and also have been willing to issue another PIL before all the 
funds on the previous PIL have been accounted for. G013 have, when necessary, 
permitted overspending pending final approval on a new I'Il. ATIP funds have also 
recently been used to purchase a microcomputer plus printer for the Finance Officer, 
MOA, which shoud lielp improve the efficiency off the submission Iprocess to AID. 

3. 	 Suitable housing should be irovided for all professional Batswana assigned to the 
field teams (6; MOA/AID; 9/86). l.itle progress has been made, particularly in 
Francistown, where none of 13atswana professional staff have been provided with 
housing. Iloushg shortages are particularly acute in Iraiicistown, and there appears 
little can be done on the part of (OB to resolve this problem. The housing shortage 
exists for all GOIB employees in Francistown. H owever, in Malilapye all tie 
professional staff now have housing. 

4. 	 USAID and MIAC slould seek additional funds for long and short-term training 
for FS related positions (11; NtIAC/AlI): 9/8(i). More funds for long-term and 
short-term training were allocated in the curreti contract. In addition, GOB have 
provided the matching long-term uniids they agrel to iil the original project 
agreement. Also. aldvantage has been taken of opportunities for fully or partially 
fuiided shoit-term training hy other aiccies, e.u., CIMMYT, SIDA. etc. 

5. 	 The project should etnplo. administrative and computer help for the C()P (16; 
MIAC/AID: 9/86). Additional administrative support was hired in September, 1988, 
and is working out very well. There were a number of reasons for the delay in 
fulfilling this recommendation, some of which were ih- responsibility of the ATIP 
COP. The person fillim_, this post (Nirs. .1. Snyder) also dts some editing and word 
processing for oilicr staff ill lDAR. 

6. 	 All) should determine Nshal local currency expenditures are eligible for project 
funding, articulate this to AI' and establish suitable reimbursement procedures 
with tle GOB (2-1; All); 9/86). No wtitien instructions have been received, but the 
issue seems to have been resolved in t01hat a god deal of eqtlti Pmerit, especially 
desktop micrticomputer and priiting Ctiilli t, iS 110\ pUrcliased in Botswana using 
funds outside the It AC contract. 

7. 	 Project funded participant trainees in the USA should Ire kept fully informed 
about current ATIIP activities and operations (27; NIIAC; 9/86). A nionthly 
newsletter oil ATI activities Iias Nen iiiitiated alld is distitiblted to ATIF -related 
trainees in the USA on log-tenn training. 

8. 	 Project funds should Ie provided to complete tie Agrifacts update and facilitate 
the publication and distribution of Agrifacts and the Extension Handbook (21; 
AlD/ATIP; I0/86). A itlher of AgriFacts have been updated and ATIP funds have 
been tised to set il) a small printing press in tle Agricultural Information Section, in 
DAFS. A microcoiputer pts scanner and a laser printer were also purchased. An 
experienced PCV is training Batswan a in the use of all the equipment. The 
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installation of the equiiment has greatly speeded up the process of publication ofAnfact-s, Agdennws, etc., within tileMOA. All departments within the ministry nowmake use of this facilit)', including DAR, where another laser printer and relatedcomputer equipment has been purchased with ATIP funds, for the use by the
department as a whole. 

The recommendation on the Extension Ilandbook is unclear -- the COP A'TIP is 
unaware of the existence of such a document. 

9. The ATIP project should provide funds to enalle its professional staff to attendand participate in regional and international seminars and workshops (18; AID;11/86). Fonds have been made available for AID-funded ATIP professional staff toattend one international seininar or workshop per two-year tour. Two or three staff 
have participated iii this. 

I . Alternative stralegies for institutionalizing or gaining greater acceptance of FSRshould be developed (2; ATIP; 12/86). GOB has now accepted, in principle, thatFSW will conttine in BIotswan a after the end of ATIP in September, 1990. Thel)irector (oif DAR (l)r. L. Gakale) is supportive of this. Also currently plans arebeing finalizCd within GOB to place all farming systems type work in DAR. It isalso likely that a national coordinator for farming systems type work will Ie
appointed. "lhuS, Farming Systems Southen Region (FSSR) and the Niblapo

l)evelopinent Project (MDP) will be transferred to I)AR in the near future. The mostlikely model or :SW appears to be one of' establishing regional sub-stationsexperimenal fields at .vhiAj arc 

or
stationed tcanis responsible for on-station and oilfari woirk. It is likely :hat what will happen, will depeid to soome e teit,on thereco imeindations arising out o' tile proposed ISNAR mission, which in February willlook at DAR as a whole. Current indication,: are that I-SW-type activities will

continue ini the Mahalajive and Francistown areas. 

I. The cuirrent placemen of the RECII under tile Crop IProduction Division ofDAFS needs toi he reassessed. The positioning and statu.,s of tle RECU neeas tohe elevated -- so that it catl more realistically perform its research, extension andtraining cord ination role (3:MOA/AII); 12/86). A forial proposal for thefunctioning and location of.'REC was sihiinittcd to the former l)irector of' DAFS(Mr. T. lankohong) in Jauary 1988. Since then two further developments willlikely have an nilueice ol the future location and acti\ities of REC. The recentlycoilipleted Agricultural Sector AssCssmCt Study has recommended that the RECUshould e relccated idcr tle office of tile I)eputy Permanent Secretary. Also tilefornier AII)-fundedl techuician ( t. I lill), t(le to unforseen personal circumsttnces, hadto leave at the end of his current two-year tour in November, thereby creating adileila as to what shouhd lie (one by ATIP during the remaining few months ofATI I'. A i cti g is shortly tot be ieId between the 1Depotv Permanent Secretary(Mr. T. Taukohongt, the Directors of DAFS and DAR (Mr. F. Tibi and Dr. IGakale), and the ('0) (of A'IlII which will hopefully sort omitRIECU. what will happen to the 

12. Every member of tle ATIP team should ie responsible for establ ishing goioIlinkage relationships between research and ewlension (4; AI P; 12/86). A majoreffort has been made tol develop linikages with extension over the last three years.There have bceen particular successes at the field level in the Malhalapye and
Francisu ,,n ireas. 
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Linkage activities have included: 

Collaboration in Extension-Led Farmcr Groups (Francistown)

Collaboration in the National Tillage Trial (Francistown and Mah,.apye)

Discussion of proposed work program (Francistown and Mahalapye)
 
Collaboration in row-n ianting courses for farmers (Mahalapye)

Collaboration in organizing row-planting competitions at Agricultural Shows
 

(Mahalapye) 
Lectures on FSW and collaboration at In-Service Training Courses for 

Extension Staff (Sebele) 
Collaboration with ALDEP in forage trials, and processing forage surveys

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

(Francistovn, Mahalapye and Sebele) 
Etc. 

At the 1989 Farming Systems Workshop hosted by ATIP in Mahalapye and 
Francistown, the theme was Linkages. At the final session of the workshop, a 
proposal was made that linkages should be more fonnalized. A working group was 
appointed to further develop the recommendations arising out of the workshop, which
would then be discussed further with senior officials in MOA. Because of changes
taking place in MOA, and The Agricultural Sector Assessment Study which has 
recently been completed, the working group delayed further action. ft fact at the 
meeting of the working group on 7th )ecember, it was apparent that a number of the 
major recommcndations arising out of the workshop had already independently
occurred or would occur in the near future. Nevertheless, based on the meeting,
proposals on the other recomnmendat ions are being prepared for submission to the 
Directors of DAR and DAFS. 

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

14. ATIP should establish better working relationships with on-station researchers (7;
ATIP/MOA; 12/86). This linkage has developed steadily over the years with the 
result that nearly all of the survey, study and trial work is linked in sonic way with 
on-station research. lxamples of such linkP,'1s are: 

Several disciplines -- National Tillage Trial 
INTSORMII. -- kraal manure 
Cowpea researchers -- cowpca variety trials, bean survey
Groundnut researchers -- variety, billing and seed dressing trials, 

groundnut package trial, planter testing 
Cereal researchers -- variety testing
Weed researchers -- Dutch hoe testing, inter-row cultivation trial 
FMDU -- equipment testing, planter condition survey 

• 	 Veterinary 1aboratory -- post mortem on goats
 
E
Etc. 
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Linkages are likely to become even stronger with the creation of the ProgramResearch Teams, proposed by the Acting CARO (Mr. 0 Mmolawa), and agreed to inprinciple at tie Annual Arable Research Division Meeting held in September, 1989.A working group, of which the ATIP COP is a member, has recently beenl appointedto develop proposals for the operation of these teams and the proposed revitalized 
Recommendations Committee. 

15. 	 Remaining GOB long-term training funds should be programmed primarily forprofessional training of extension staff (10; MOA/ATIP; 	 been12/86). Efforts havemade to identify suitable extension staff for long-term training. In temis of longterm ti-aining it appears that ATlP funds and GOB-mitching funds are to be used in
the following way: 

Complete support: )AR: 3 13S degrees; 5 MS dgrees 
I)PS: 5 13S degrees; 3 MS degrees
DAFS: 4 BS degrees; 4 MS degrees; I Non-degreePartial support: DAR: -- I MS degrec ; I PhD degree 
DI)S: 	 -- I MS degree 

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

On the whole, training bIuds have been equitablv distributed between DAR, DAFS 
and I)PS. 

16. 	 Training in the I', approach to research and extension should be ioclufied in theBAC curriculum (12; MOA/ATIP; 1/87). 	 A number of lectures have been givenBAC, on ISR, by the 	 atATIP CO1. In additinn, last year the ATIIP COP :aught anintroductory aigricultural econo i,:s course t o the first year BISc agricItttire students atthe University of' I(tswana, in which the topic of FSW was introdtced. Ilowever,beyond tliese activities little progress has been made 	 ill implementing thisrecomiendation. It shoulId be 1ome in ininl that AT1P is locatecd in DAR andconsequently has inited inflnce oii what happens in BAC. Sotie financial supportwas provided from ATII fPuind; to provide teiporary lecturer support il laouclhing the
BSc degree program. 

17. 	 Data gathering, management information systems and computer training shofld
be provided for Batswana 
 counterparts on the FS teams 	 and also appropriateRSU staff (1-: ATII'; 	 3/87). During the last three years there has been a majorchange 	 with respect to co 1pliting 	equi ipilent. With tIe establishment of firms sellingIBM-compatihIe equ1ipmient il the Gaborone area, the decision was made to replacethe Apple syste is with 113NI-cotnp:tille eqtuipment. This has been (lone, and asresuilt a soubstantial amount of computinig equipnlent ilow exists. 	
a 

It is being used bymany individuals in the departlment. ATII has sponsored training in Word llerfectfor four clerical staff, wh:;c i,,ofessional st;ffT are slowly developing expertise in theuse of l)1as,.- 3+, !.ot(is 123 and MSTAT. An(tier simiple statistical package,AB! I'AT, has rcceitly been introduced, while S PSS -- because of its complex nature-- is :e ing used oiiiy when necessary. Much daia have also been successfullytransferred from the Apple to the I13 N system with the help of Matchpoint. 

lecause of instit ting a new systeii and maily other commlitments, progress
documenting old databases 	

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

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

(b). 	 At the request of the Chief Agricultural Economist, cooperating with FSSR 
and ADNP, in a survey on the "Impact Assessment of the ARAP and 
Drought Relief Programmes". (For a summary statement of the findings, see 
.he Executive Summary (EP 88-4). 

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

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

20. 	 Institutionalization of Farming Systems should be considered during the 
upcoming Agricultural Sector Assessment (9; MOA; 6/87). Progress on this has 
been made independent of the Agricu!tural Sector Assessment Study -- see, for 
example, item 10 above. 

21. 	 ATIP needs to articulate FSW better to decision makers at the senior leve. in 
the MOA (1; A'lIlP; 6/87). There has been increased acceptance of FSW at the 
senior level -- for example, see item 10 above. Other indicators of increased 
understanding and acceptance of FSW, particularly at the middle level, have been: 

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

(b). 	 The 1989 Irming Systems Workshop hosted by ATIP whici was attended by 
about 70 people with representation from all areas in MOA (see item 12 
above). 

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

22. 	 Channels should be established for ATIP to provide useful and timely 
information for I)PS planning and policy decision making (19; MOA/ATIP; 6/87). 
There is nothing further to report on, over and above that discussed in item 18 
above. 
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23. The COP should spend more "quality" time interacting with the ATIP FS field 

teams (15; COP/MIAC; 6/87). 

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

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

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

(c). During the last year, frequency of visits to the field has not been as great asdesirable, particularly to Francistown. This is because of other commitmentsand the feeling that it was not critically important since frequent interaction
has been maintained. Whether this is perceived as a Iroblem remains to bedeternined. Special efforts have been made to keep close contact withMahalapye which has been faced with greater turnover in professional staff. 

24. In-service FS training should be provided for RSJ/DI'S and DAFS staff,especially DAOs and ADs (13; ATIP/MOA; 12/87). Although some invitationaltalks have becn given on FSW at in-service training sessions, this recommendationhas not been fulfilled to the degree that is desirable. It is hoped that this can befulfilled to a better extent once the "Farming Systems Ilandhook for lBots wana" has
been completed (see item 25 below). 

25. ATIP should develop an instructional guide on suitable FS methodologies forBoitswana's unpredictable and difficult growing conditions (17; ATIP; 12/87). It isrecognized thiat a farinirg systems handbook is critically import ant. It is not intendedthat this will be it comprehensive handbook since several are already available.Instead, it will concentrate on he approach being used in Botswana. It will alsocontain references to other Manuals where further details on :)ecific methodologicalissues can be found. Ahthough ATIP is playing a major role in developing thehandbook, it is important to develop it in collaboration with other farming systemteams in Botswana. Currently, ATIP is placing sone m0tha: is on writing thehandbook, a rough draft of which should be completed by the end of January, 1090.Dr. F. Worman, Mrs. J. Snyder and the COP ATIIP are expected to play major roles
in getting the handbook finalized. 

26. The funding for Bean/Cowpea CRSP participant trainees should be continueduntil completion of their degree programme (23; All); 12/86). The CowpeaAgronomist (Ms. M. Miathie), departed in September, 1989 to study for a PhD atMichigan State University. Obviously, ATIP will not be able to fund her programfor more than one year. Consequently, it is likely that the SADCC regional Legume
Program will fund the remain;ng part of her studies. 
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27. 	 To assist in the U.S. institutional development in the area of international 
agriculture, MIAC should consider campus appointment for the highly trained 
and field experienced ATIP staff upon completion of their Botswana assignments 
(28; MIAC/AID; 12/87). It is extremely difficult for MIAC to guarantee long-term 
employment for AID-funded technicians. lowever, recently Kansas State University 
have made a commitment to employ Drs. G. Heinrich, J. Siebert and F. Worman for 
at least six months after the end of the ArIP contract on September 28th, 1990. 
This will give them a chance to seek other assignments on their return to the USA, 
while at the same time providing some short-term assistance in the international 
activities of NIIAC. 

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

2.3 ATIP PROGRESS ANI) PLANS WITH RESPEICT TO TilE LOGFRAME 

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

2.3.1 	 FARNIING SYSTEMS APIPROACII I)EVFOIEI) ANI) TESTED 

1. 	 Progress made Inwards localization of farming systems work (5, 6 and 20). 
Efforts in this area Will contirit;c. There are five latswana counterparts' for the six 
USAID-fundcd tclnicians". Althonugh 11iCfIruttire o!' on-farm work in the Mahalapye 
and Francistown areas will likely, to sonie extent, depernd on decisions iiade after the 
visit made by tire ISNAR consultanits next Febrtary, it is certain that farming systems 
work will continue in some l( ri. Currently there is a nove towards introducing a 
coordinator for farming systciw. work, and having one USAID OPEX-ftnded person 
wh will act probably act as an "advisor" and will be an Agronoinist. Tentatively it 
is ilanned tht tihis person will take up his/her position in April, 1990, and may be 
stationed in i Francistown . In the ieantirie, on-the-job and short-term training 
opportunities will continuc to he sought for the Batswana associated with the project. 
There is also tire possibility of a post-contract linkage between MIAC and GOB to 
provide sonc continuity and to help in ihe localization process. 

The figures in brackets in Section 2.3.1 refer to the relevant recoriiendations in the 
Internal Review. 'Ihey appear on pages 410 to 43 of the Internal Review report. 

A counterpart, accordirg to thc Director of' DAR, is one who Iias ai least a BS 
degree. 

One of counterparts, in a sense, could be considered a counterpart to the USAID
funded Agricultural Economist who left in August, 1988. Also with tie departure of 
Dr. Ilill. there arc now only five USAID-funded technicians. Currently, the 
Agronomist and Anirial Scientist at Francistown, do not have counterparts, although 
they do work with technician-level colleagues of certificate or diplona level. 
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2. 	 Handbook for farming systems work in Botswana prepared (18). Some priority
will be given to the preparation of the handbook during tile next few months. The 
reason for this is that staffing of all the fanning systems teams, in Botswana, is 
changing somewhat frequently, and such a handbook can help provide some 
continuity in terms of the approach to be used. References have been prepared and 
the draft is nearing completion. As indicated earlier (see recommendation 25 in 
Section 2.2) it is not intended to be a comprehensive handbook since several are 
already available. Instead, it will concentrate on the approach being used in 
Botswana. It will also contain references to other manuals where further details on 
specific methodological issues can be found. Although ATIP is playing a major role 
in developing 	 the handbook, it is important to develop it in collaboration with other 
farining system tears in lB otswana. 

3. 	 Alternative crop and liestock technologies tested on farmers' farms at ATIP 
locations (2, 10, 12, 13). Although ATIP as a project will finish in September,
1990, much of tle work that it has been undertaking is likely to continuC. 'Therefore 
work during the next year sIouId not foe I's only on completing current work. Rather 
I judicious mix is desirablI bet ween ensuring completion of some current work, and 
continuing other worl: in such a way to provide a :;noothl transition int0 t le post
project perilod. Bearing this in mind, work to fulfill the project outcorne outliiied 
above canl be divided into tiree pans. 

(a). 	 Writing up results ofpast work. It is IipOrtairt that Current and past research that 
involved significant contrihitiotis by expatriates is wrien-up prior to their departt.re. 
Inevitably there is soic backhlog buil uLpover tile seven years of ATIP's existence. 
Also there is at need tor consolidating some of the earlier reported results in progress
and annual reports in a stniniari.cd format. ('urreinly it is anticipated that at major
report will be produced sutrrrri/ing work ndlertaken, nMaini rt'Slts achieved -- with 
cross-referenccs to otlher papers written -- current state of thinking and related 
suggestions for LIture work. AlthoLgh this .. ill be tile major document,
supplementing 	 it will be a few other papers onl specific topics. A tentative list has 
been discussed arriLomnst AlIP staff. 

(b). 	 Closure on some livestock and crop technologies. It is hoped that during the next 
year it will be possible, together with others outside ATIP, to bring about closure on 
a nuniher of technological research items. Nany Of these involve building on work 
by scientists outside ATIP, while others involve fine tuning reconiriendationri already
in existence. Items on which it shouhl le possible to effect a degree of closure -
that is involve drawing up a new Agrifact or modifying an existing one -- include: 

i. 	 Double ploving 
ii. 	 Irproving the practicality of rirw-planting throurgh. 

-- tire use of, !,tur',',eighr cultixatcr, and 
-- in sotie cases, me ofethe hand operated rotary injection planter

iii. 	 Imolved donkey harnesses (already prodhuced in conjunction with FMDU)
iv. 	 Organizing anid running exteisid,-led farrier grotips (it Inay be tore 

appropriate to purblish this as an Extension Bulletin rather than as an 
Agrifacu. 

At this tine there is less certainty abont being able to get ar sufficient degree of 
clostire on a nutiter of otlier technoloigies srIch as improved cropping systems to 
reduce the risk of ciop failure, for example, band cropping, growing certain crops in 
sole stands. etc. Ilowever, there is the lssibility t f reviewing existing Agi'facts to 
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see whether information can usefully be included that indicates what to do if the 
recommendation cannot be followed in its entirety (i.e., conditional information) 
and/or under what type of conditions that recommendation works best (i.e., targeting 
information). 

Obviously any recommendations along the lines proposed above will need to be 
approved by the Recommendations Committee in DAR. Also, of course, during the 
coming year ATIP staff will continue to play a sup'ortive role in cooperating with 
extension/development agency in the extension-led fanrer groups, training courses for 
ADs, farmers, etc.5 

(c). New research work during the coming rainy season. During the last year of the 
project (starting September 1989) it is proposed that the expatriates give tile 
Batswana counterparts major responsibility for implementing the research program, in 
order to free up sone time to undertake other items in the work program. Obviously 
in connection with this, on-the-job training of local staff will continue, as will tile 
continuing development of linkages between on-farm and station research, and with 
extension. Simultaneously, sone time will need to be spent by all staff in producing 
tile"Fanning Systems IHandbook for Botswana", in writing tilesummary report, and 
analyzing and writing up other results from other trials, studies and surveys for which 
there is currently no documentation. This plan has tle so pport of the Batswana 
counterparts, who wishi to have one year of trial, study and survey work for which 
they are primarily responsible, with expatriates available to provide guidance, if so 
required. Consequently. (itle to less nlarpower being available for field work, the 

' size of the field research program is being cut somCwhat during the coming year. 

4. lelped DAR in implementing a system for approving recommendations for 
onward transmission to I)AIS. A Reconmuendations Comnittee is in the process 
Of being established wv1ich will evaluate possible recomiendations. Terns of 
reference and operation are curretly beilug developed, and hopefully the committee 

The area of technology transfer is one of the few areas where there lay not be 
complete urian imity in tie perceptions of LISAI)/B and A'IIP staff (see 
recommendation 2 in the Internal Review Report). Ilowever, this may be more a 
question of semantics rather than s li)st an, AtIP staff certainly have a major role 
in supporting the activities of extension/development staff who have the resources and 
capabilities to work with the mass of small faniiers. This supportive role of ATIP 
has been well illustrated recently by the ALDEP Reformulation Consultant group 
spending a considerable amoun t of time talking with ATIIP staff about the extension 
led fanner groups, farmer training courss, etc. 

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

view of the Internal Review teari, and the perception of ATIP staff (see 
recommendation 10 ini the Internal Review repoirt). lowever, it is probably 
unrealistic to put percerit allocations oi ti ie to differernt tasks, since there is 
considerable overlap between niary of tie activities. For example, nearly all trial 
work is linked witi on-station research. IHence any tiise spent on such trials is also 
time spent on furthering the link. Probably, tthe niost realistic approach is to 
recognize that staff nced to engage in all the activities specified, and that problems 
will arise if they are not all fulfilled. A personal concern of thie ATIP COP is that 

unless recognition is given to the importance of tie final documentation before the 
end of tilecontract, the payoff to GO)B of the AlIP program will be diminished, and 
the handing over process will not be smooth. 
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will be fiully o" rational in early 19%. Complementing t e Recommendations 
Comnlittee is the recent decision to establish Program Research Teamscommodities and subject aroundareas, that %ill encourage more of a tean approachhence greater integration of research and

undertaken by individualagain researchers. Oncetenrs of reference and operationatl procedures are currently being developed forthem. Thus Ifhcre dfoes inotappear to be much more effori required in this area, apartfrom submitting for consideration recomeni titison arisiri, out of activities described
under 3(b) above. 

2.3.2 INSTITUTIONAL° CAPAIIIETrES DEVEA)PEI) IN MA 
I. Qualified staff (ieeloped in needed specialty areas (),lIg-terni tratinting. 25 persns ire 

I I intl 17). In ten.i of
stlplosefd to Ibe trained. ('oipletcebeen given for support has25 dte rees, and partial support

Because is being given to three others.of the cnd Of tile ATI'P contract in SCptcnllr. ]')0, all those dilecomplete totheir trainin under cotiract fundtiiirt ha~e ieen nfoirllet tillat Ihey itstreturn to s\%aia tilllt at it ime. (i( )! Is ,arranging ahterimike19)9 for fundinj, after Augustthose witt ,,ill riot lias coictii etd ieir studics h)*% that tine.heiiig trained %%iii (0()l iatching fuinds, there appear 
For those 

ito io t tcoistain, riit, htMenthe kiitis havC to be' COrillitild h.. 

T %etI -five iltividtil , 1.1%, rcTlved shohr-i ri tralliir.,, inor related Lfar irirrg.s\ stetit, researchclosely topics. "lstritx-tise st'r, ill Lt't .clIertlct itheobligalioirs itn arca ioirae. TItusihis hasc Icfo hililt'd, ailloueh there reason moretraining i nio wi,canrnot lie tone. It i,, aicipaucted. fo c\.alnpIc, thlat 1liicipariitire coiri f! lss iiitih. he snt ti hI thta rlllllil hirlltlini srenilx 
%kill, durilng 

co po)res, crd hCIMMY'T andtiIw 'niversits /illahc
 

In terms 
 ol ill ,i tslr ict inin., 26iS inti uidItIAs1is1%alicnidc CtoLr,,es,another, Ort of (rue ion or(it .5)r Iat '. eret scireduitetd ir tI ehf!!fttiiC,obligation', in tlil tis.oec, 
hits. once againi.a1c eci fulfilled aithotilh there ik nho reasrrn %tiy iroretrain il canirot die ( (lirithc-r itrrrr: of A lt' staff iltl alsoir ifl to he

'lptlr si/cd. 

',t"erl .VIi' tul nIL-1htI 1h3\0s' iir1 et'i r,,, IrcIl t', anridextentsionr taff, courses tonUdIo ttlcntls at ll.- irt'rrrse,-sil, of Blotswatra )urii! tire
a fril

COltiIIII! .eit. lihit itp tr ini!, i ch ret %ill Corn totl iIrre he ht fittdl. 
2. Helped I)AR, a riqlleteri, in etalualing fariling sslems iNork I1I). An offe.s%.is adlrrite lot A it' lurits [r he seId inl parriall ,ujpportii tilte propoetw visit hcrrrsrISNAR lt , i II1o1r t l lctslf- . sirrc ,N(cN 

d 

complet)I tlr.d ite 
R..\I) tive agreel i%lt. lih'. ISN.\R cnUltait%vhole. htil it'ir ttiris 

%%till Ihe lorking at )AR as aof CLtrtece itnchiteC, iookin), at fic ref'rltiOllrsirip Iet_weenStatioi at o ri ii on
.Viii' af', i . sAt sil help It ctll ilrllt,, II air wka, reque,,ted

ht , tite l)irrctor (fd lAR 

One Of ihte r'clrttrrerrlattiOns itt fte Iternal Rcvi r oit ( irirtiher is that17) .VIII'staff strouIl t' lrtctirirl!C ant aSsist ilte I)AI.S "rdinil! ()Iticetr Io provide quality ittservice traitning it liTeA l) . rcspoirsihilit 
\ lor ilte Trainiing, tire Trainersnow% thtil of l'rogramr istirt I)AFS Traininj, ()fficcr.

requeitsC( fhr IeIp. hit prohritv hep is rtre 
ATIt' 

t' 
stalf will olviou v respond to

ll)k ikelV
farrntr i!rrllhi rrilf fmirrirer Ir itllrlp 

!ivcr via the extensiot-led
COIrts rn .\1 )ss, icir ilirl tmjir Ie;itership roles. 
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The MOA in general, and the Director of DAR, in particular, have decided to 
continue fanning systems research after ATIP finishes. FSSR and MDP are to be 
absorbed under DAR thus placing all the fanning systems teams under one 
department. Also there is likely to be national coordinator for fanning systems 
research who will located in DAR. ATIP will obviously respond positively to any 
requests from tile Director DAR for help in evaluating and institutionalizing fanning 
systems research. 

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

(a). 	 Ascertain GOB interest in soie formalization of linkages, along the lines 
discussed at the fanning ,ystems workshop. Responsibility for this lies with 
the group nominated at the 1999 Farming Systems Workshop (hosted by 
A'!'!P), wh i '- t" for.r Coordintator of AI.DEP. Because of 
major changes in MOA during the last few months, some of the 
recommendations have now been met. The group has met to consider those 
that still need to be addressed and a proposal is now being developed for 
submission to tle leadership in )AR. 

(b). 	 Ascertain G(Olt plans for the future of the RECU, and if so desired, what 
supportive role can he provided by ATIP. 'This hopefully will arise out of a 
mecting shortly to be held with the Deputy Permanent Secretary, the Directors 
of DAR atnd I..%AFS, and the ('O) of ATIP. 

On the related isstie of iniproving conmitunication and information dissemination, 
additional printing equipmoent for the desktop publishing system -- set Lip in the 
Agricultural Inforntation Section in l)AFS with ATIP funds -- has recently been 
purchased, also %ith ATIP funds. This has greatly inproved the timeliness in the 
production and ttistrilLbt i n of agriculturally-related materials in MOA. 

2.33 	 NECESSARY ["SW SUPPORT ACTIVITIES STRENGTHIENEI) 

I. 	 Seed Multiplication Unit strengthened and progre-s.s made on localization of all 
positions. With the departure of tile Seed Mulhiplication Advisor, it is not 
anticipated that ATIP %ill provide any furiher input into the Seed Multiplication Unit. 

2. 	 Training plan implemenited for at least six subject matter specialists. Two have 
been trained, and four ire currmnlv away oillrainie.. 

3. 	 On-station agronomic research programs on sorghum, millet and cowpeas 
strengthened. Currcntly plait :tre a follows: 
(a). ATIP will proidC a,outi ll) ,O(X) towards the support of tile INTSORMIL 

program in lItolswana during the coning year. 

(b). 	 INTSORNIIl. will tind one position in lotswana starting in September, 1990. 

(c. 	 ATIP are uppionittg. for wie year. the Ph.D training of the Cowpea 
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Agronomist inInAR. 

2.3.4 RESEAR(lH ANI) INFORMATION 

1. ATIP data enIered on nicrx.,omputer I0 Ilacilitae future dala collection andaccessihilityi. A format for storing data has been developed bt vetr little elsebeen done. lccause it %kill require 
has 

a substantial ,amount of time, and anuntderstattdingi of the dcesign and imleritcniationo tofhe stuit.,, survev or trial itself', todlociiteit the data proprl, the itcmteitlit is to onlN dotiimcut the inre important
dalaases ha.t ac jiicittiiaillv usilful to otlier (6)l slaffl. 

2 A'III' dt1:i Itntali tt to atid usedt GO oilel.o oIIi" (11)l ttep t'his olltcote
L i >ilL utifiltll i c tid+n ct %i 11iJi)\INtt'il itil0 it*Ited 

2.4 OTHER- RECON\llLD-r-NS. IN !li_ ; INIKRNAL R vii-\\ RIE:PORT 
S I\ 1c ollillliilf In.l i t iv lii lrii ! kc w\ i 'llit tic.. r'c olwr t-! ' !inil, 

I .1. ,S,*, '7, ilS) \.crt' noi rcIc dfil to il I t:- i- ;c,tiilt t'tlle ll . Allli t l a illpt it . rit I , \lfI ' 
1 lh " ' atMtoO. i pi.'ritwlt . .Ittt) i,tw tll l li,'! IllwwIif 

IIIJlrllc'll1',ll<i t) tile',1 1) t't' It'It [0 tjit-l~ l,  loclt l wit I, t c' ',lq~ l , i l ii ltll,' t61t at l) ,I-l)I'O lt'L'l 
hck,', cc i t . fn (t , Itk\ ,(it Ik tl I rtlolnlli tidtiit - atti I to t11po sillh plail'4 pr' ect '.*il tittott Rst,,pon ihilit\ for itpleienttil if lhoof rc, olittt'C ldaitiOlli, itIf!,, ' :,dolc , 1, ikelx i Ihc tllaili \, ulh of I 'S .\l)/l1. ',l w.i<+.+,l,ci iri coin ill it i.Aitl ,iteh r in.olLd tll 

p NiCtt, , t' . ATII', Nt11V\( ctc. 

There is some cnce rti within A°IP as to whether, in ttei light of all Ihe oilierproposed activities, whether lii s can be fulfilled satisfactorilv. The bas, (!.,ti trehiav ailale ittI lilaloiicd disks biut in soile cases tocttUi i mati)n, which is very time
cotisnrtIIIt, is tllnewhal (eficient. 
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PART II: SUMMARY OF ACTIVITIES, SEPTEMBER 1988 - AUGUST 1989 

Because this year's report was pr xluced late, some material on progress 
since August has been included. 
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CIHAPTER 3: PERSONNEL AND EIJPIUNIENT 

3.1 PROI"ESSIONAI, STAFF [I.11 
Mr. K. Kelemogile (APRIl, 
joined ATIP ill 

DAR), a recent Diploma graduate in Animal Hlealth from BAC,January, 198Q, and was posted to Francistown.ALglst, 1989 Mr. J. Luzan i returnedwith a 13S degree in Agronony, and ill 
was posted to Mahalapye.rime Mr. E.Mtxliakotla ,,ias At tilesametransferred to Schele to work wkith tileATIF COP, although hewill continue some ptrces,,ional work in .\Ialialap e.
 

Ilnterms of e,.patriane resignatioins three 
 occurred, [%%o of which, trnlbntnately, were healthrelated. Details of thce weUre as follo,\.s:
 

(a). Dr. 1I. lfil.in tle 
 kearch Flxtcnioii (CoordinatingUnit I R't U had to leave at tileend of his tvo war cOilllCt I)Cuaue o1 ill health ill his taitil,,. 
(h). AItI'l fltidili! has, hcni lSd iitil eceit ito st rni attea.CLuniciatl.\luhticatiitl illt'.e Seedt'i. ).,\ l ih,;Tliittely i.,( . l-eirn tlt.illtis i ,,iittn. ,a:v horc I t0 

t d t ind idual eliployed
,o11C te ill Iteihh ,lal ,hdh+,.sh rlv after, died. 

Ic). Mr. A. Caphalul , (V ttuitel at ,talali ,e,Completed : 1.,;,s !11t1tcot withSCptitlher, A i'P illINXI. auld jOutld' the Pcit, (orp, lt)dtlUtet+i Staflf or itone year 

,taditAl hii,.\1 "i 111a),11t L0ttth(-Cd~ ltttitO L irt b li Of ',OWttllt111lIe Nj~ sillhCC 1.'Cd%I .1"+, lelell."11,illiq if h. roec,,d,all',,+I 'SAI)/fl,\illm d.uit d 
ftijtltk , 

Itotle O1 theCe tsdt
id i ld ,-,,I 1)r.I+ ikLe r , 1leo ftcte ic . illal';t be replaced. It hashLwt aiu c l tht 
eid 

Al lthe irrlill,' tllittl.d Mhtlit , s%illI.t tl\lliticani
oi the project. si,.cx the ti ll l 

uttil itear tie 
l lltht 'jltrs ill atIN'tot. ltdt Chaitles illthelpo, or 
ii;ulso! iliepio ct it is tl1hiLtltOdlIe stltf adjustiieitls ate COMriatill 
that mi0Ct rie1d't illlieldmiiett is tecessary.%00ith the activic otituid illthe revised Iogframev,hich ,as recetohy ipltruV. d (',1Te ('hulpltr 2 Aimd lahe 2.1J.
 

3.2 SU PPORT STAFF I).21 
I)etails tot stall Chalt!ge are !.ivci in "I LI3.1. Four re,, stall' iitsecOitilel from I),\F. vhilc the T5 level have [eellonc personi has heer tansferred outoccurred it) secrctarial of AIt'. Chaniges havehlp ili,alialape. tohresignedl fromi (if)lt servicet 

.k P. NMutl:ut e (computer operator, Sehele)auid is ctirtitlv paid oit of ATit' pro*ject fuiids.driver has A secondten hirdl for Nliaalp. trim,jiinjc it il linec ith Franistiown wherealreauI\ twi driverm. A he % 
there wereittiiher o iflthi!e tcrrtlllcJ it the elliinierator cadre. 

Ii this chapter and Chaplers 4 t( 7, thlefigures ili brackets refernultither to the sectionwi ere it was itsisssed as part of tle work plan, outlined illAi rtal Report
6. 
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,rAILI. 3.1: PIERSONNFI. ASSOXIA'11Vt) WFillI AlIt' SINCE~ IT'SINCIIION, 

jhjpeI'iimi 

USAID 'TEICHNICIANS: 
Nonnian, t).W. Ag. lcn 
Sicel. J C. Aginntnit 
I Ieinich, G. Aginonunlilt 
Wonimtnn,F. Ag. Fln'li 
'licitdod. T. AnT.Solent 

COLINIERIARIS. 
NMxlLgotla, IF. Agrorinrinint1 
Rannnlcrmnaa G. Agr'notnilit 
Illunne, C. (NI, As!. ticon. 
Lulanli, 1. Agintntt' 
Nlakihwaj, F,. Ag. Fcu.l 

(PTCIINICAL SIAI 1;
 
INIaozkara, S. Agri nn 

KVeletniil Amnul I lalt 

AI)NINISlIRAl Vi ASSISIAN I:
 
Selelo, I. \I~ki 

Sn let, JI(NI tr .
 

O01W/KS. 
INIadilo, C. Iiunnterntnr 
Madle, K. linunnelraor 
imr 1). lintenisin 

siollymue, I1. bSlo Co'tupditr, 
Nlollna,v NI Einueraor 
Snlnrul, C. Imicnlnn 
I.etaenl~a, 1. linnerit 
Ilaatlloh 1. IEnumnertor 
Ilagai, IB. F1/nIeInl 
NkIunelmig. [I hi/umiiieat 
'I'ahadinra, R. Ilnn-r 
(;ilouloio, K. (%I,) NIcL.Tgcr 
Nolapki, NI I ,''Itt 
l1,11t, 1 Iln rtal-n 
Molokono 0) 1)ivr 
Ilnilisuit, 1'. tl,NI l/iint;1Ii 
MIavneele. 13. lDncr 
Talibina, K Fll/rerii 
k:ec'iiie' I. lioinnn 
Ko..nenig. K. 1:I tninn-r 
AMesel4. II. IDivr 
Kenitto, R linnerti-
Nlolellie, S (NIt I vyst 
Lebee., I) l/Mvtenntnn 
Otsngtle, NI Irntitt11c';tlt 
DIlnitlun,0 Incini 

'Ilie table does 11"t inile tihe that aete 

(IL'. Al"o it (i" 11"InILL1111etne tdnit 

Levecl Rank -Suationl -Stmued 

II) Selnele Anug.1982 
ID S)Ulalapyc Sep. 1982 
'HID - wikcistm~n Aug. 1983 

HI Ikauc,,toAnn July) 1985 
I \'NI Frxuicisitoa 11J]l'1988 

MIS (C2 Sebele Aug. 1982 
MIS (C2 Gahom, Sep. 1983 
15s C3 Fkancisnown Sep. 1983 

115 ('.3 NIA.1alap)) Jan. 1984 
It Sc C.; Nlilapre Jully 1989 

(CA C4I Frikancta Sepl.1983 
D)A ('4/C3 Fratncwan Jbm1989 

Sehele Mlat. 1983 
ScM'l Sep. 1988 

11.3/11 SIlnl t Sp,. 1982 
. 13/12 Nakino Sep).1982 
. IIl 'NI'danle Oct 1982 

Selnee Feb. 1983 
. 11.5 INlthlga uIe Oct. IQ83 

ll BI atitunlgAmue June ',9194 
II&] (I INUIapC Jun. 1081 

- 115 NMarapoig Oct. 1991 
III Maltll Oct 19841 
Its NMato Oct 1981 
lInCI (:1 ;I'nuui'A 1 Oct 198.1 

- Ind (I Ikrutjtiil fi]I 1986 
itI/iI [rutixIoaii- Jly) I (56 

- it Shonnoli' Sep, 1096 
. 1111(1 l-rui ian0 Oct 1986II 

119 %Narlnpug 0, i 1 (186 
111l UI NiIIl.ipNm Ji" 1988 
135 Malok, Oct. 198 
B [ruiimil 198913 IX-
1331Q 11aknkie Nov 1988 

- Ind ( I MNIlp~v May 1988 
. [i15 Nkalci Aug. 1189 

it I/iI nlnlpe Sep 19x9 
ItIM12 MNinalnig Sep 1989 
Its MIlvigauiel :1b 1)9 

Ill 1 i ... Nov. I990Shh g 

Tiil~ov a%Ca'unl lai aNcontrat 'AtkLtS untirr rIndustral 
alt, Aofk at tI ie prtnIt lot hott p,-ntls 
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TAL.F. 3.1: PlERSONNL. ASS(XIAjl) WHI I Al'IP SINCE I I's INCTIE'lON (CONTINUED)'
 
(B). PAST
 

.... . . .iio . I 'vI l';nk St;LijOn Srti 

USAID 1ICIFNICIFNS
 
I Iobb, A. 
 Agronomis 1111Kch. IF Animal S" 'InF) 

Gabohrone AXrg. 118X2 Aug. 1985Urnnncnshuu Aug. 1183Miller, NV. Ag. c,. In I) Aug. 1985Irancnisot n Aug. 1)83 Aug. 1985TI'rrl, nist. r IF1I) (;lboron(ttc, 1.Urlnid :. Ju l 1Q85 Nov. 1987I: I)llker, ). FlFnlkIPtl) J 19'5 F'h. 1988Ag. I:. F', I) 0dll~npyc(),1 2 Aug.hli, II 1 1988ll1) ,~s r 'Ih I) ;!Galbonmne N . lis? Nov. 1989 

((OUN I [RI'PAH is8.,, O'd.. t I 
1 Ag I'l, X.ISfi.la'Nhp1 )c Ala 1'1 2'renulal' W Dec. 198.4N , Alroinntial 15 GInhonoreI."ndlgo, NI I (c 11,82 July 1986Auun]l . XIS lrancilovrlI nr!,g,,.l 

IS 
Sop 613 Jl1y1 8\g IF uu MIalhmdld,cXIA.ug,,, IF Sqcp I98 2 July 19F9.g I *,,r 1I5 - IYncsunnScick,l, I ' n Jun 19.,' July 198ItIIA1 i ' ll 19j'3S ug. 1988Sc ll,,, I RunIa s c I -M XI.rlmLkpk So. '1,8I Auc. 1985J,,n . ( I, Ilural soc araha ,'l I.IFp)c JCuI I1N.1 Jul 1985 

ITA( 1: ('Jlii k, S ) S %I I N III FR(,%I,) AeI'kpl, F-1,1 It5s: IS Is;IR'sh.l :086l) ~ l~nnc ul 1p '\71, Aug 1988
('pht..\XcEsi MXS . Ialmladp0' s )S6 Sep. 19801 

AI)XIINIS lUA IXllV ,',"'1 IANIXltIhunuu N li 
S.'hle " p 1IQS2 Jim. 1FF3( (F IRS. 

Milhk It Ifnl u rn,,r 'raine SlhoiNclt',cuI', ',' tng Sep '182 Mar. 198.1F'l:ertsln 
,Imnpu XI T.I Sh\.,hIrg (.. 1982 July 1985Ier h-In, (I rnceit-u,,"lX . I")nvr Sep 1982 JUly 1985 

SUIIud., II, (XL 
Ind. CI IF ncsi,un July 1185 Sep, 1986In Entu uetir (IAI,

)rJ X,ypn F 
n1une (i I183 1085("i h'oI IDec.

5 "ramtnru l Sc'rSimrII, R h 1Q83 July 1986. IIXI; ,st.n', FI'1n1mit'irnhr1< ':mncrin r (LAt Maknilc. ()i19'l- X.o;nn,y', OXi I'1,1S1.1 Mar. 1987'Icnmha, MI XIay~187Enrutncr,thir (;IA ( , I,XI. " ( ci I '',",Aug. 1988.
Xaptcila, I. IX ,) Iicn+i n 111112 (),kvscitIAug Ic. 198S8X Itl (; I"mvcr Ird (1 XIdlnlnpI ((<tAltkarul, N J lni '182 June 1988,pI X1,) cr nir FF5 Xan r ig ] ,c. '185 June 1999XI'nnlnn,D) XLs! Esielt~nuiI 
ScIcLe, K INX I 

; I2,i 187 Sep 199I pi, SI Xlnd.til,) I)c 'ol, Sup 19) 

,'I'l" table 6,. t in (ihlude t u c pl*t'I ,is , idt h ,rI,n Tkcl'trI n urkesi tins+. A Udtu ]r(IiJsIri;an w,I i,)siloinlll l' lie0 sn Ie 11i rl, o.j h 1hlt 1F'rIt l I lnl ltxltriIs 
urnShe iI enurrenull,rinrllnNiltngnnny hrig 
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3.3 CONSULTANCIES AND VISITS 19.31 

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

3.3.1 VISITS 

In October, at the invitation of President of Kansas State Universitv (Dr. J. Vefald), the 
former Permanent Secretary of tile Ministry of Agriculture (Mr. M. Mokolie) visited the 
university. Ile was accomipanied by the Chi'e Agericiltuitral IEconomist (Mr. G. Motseinme),
the former Acting, Chief Arablc Research Officer (Ms. G. Niapanyaine) the Director of 
LUSAll)/Bots. aia (1)r. J. ihurintn), the fornier ADO, t SAID/Botswainia (Mr. P. Daly) and 
the ATlIP C(OP. 

Uilffonunatelv, ill return., C\ecIti\ visits hv PresiderIt D. Wetfld (Kirsas Sate University). 
and l)r. V. larsen (\,,-stant l'ro ost. hiteitionl Prograns, Kin;is Stare U.niiversity were 
Cali'Clht( a the last HiIrIrIc duLe. to urCirt isstLts in the Stite of Kansas. Ihwmever, Dr. W. 
Nliller (tile rv, Iv aplpoiItCd l:ecrrti,.c Dirctlor of NIIAC) was still able to come. Ills visit 
was very seful il prromttirre IliscrtssjO., \61ih (;() nid I"SAIlI/IH offici;lls corrccrnirig what 

Ishould do IbCr.ctn i v\ :1o1l tire CLii Of' theC IiiCct oil SClptCrrher 28th, 109(0 ill Order 
to ensure t smoo(thi trai.iNtiol tn a period , hc project frrtlirrei will iio ]onlier be av:4ilable. 
S•c ifically, iiscnr'-,io s cerrt rcd alunorrl prissibi- tlroditicalij nis to the vxistiig', lot! lratllie,
0)PIEX stupI to for one peiTlnnl Olrrrrr'lr'irrn: ill April, Nlt0. cortirirratOll of existing 
Cxpatriates ii l tire pnic't Jill.\ illbc'r, IO(i ;ii d ihtL h rt1rl is,;ista icc forulltil S'prI inr.Sr -t'rr 
rite Seetd Nhrtilicairn t'llit. 

3.3.2 (ONSIlIAN(II.S \NI.lI'IN(rIIININ(U (;R\NT I RIPS 

First of ill. fourr poinou. unoilenl tll lnrirnent.. ;tit'.itlnlo f MC . rnllOws: 

(a). 	 Farmer i'articipalion and Ilvaluation of Groups in Agriculture Production 
Technology. li' Rwral Soiolo! Unit YN,.Nietrafe aird Mrs. P. Ntseane) arid 
Dr. P).Nloltisi roil Ni. I. %io!!ilakvtte tnici,,it\ nufliot,,warn) were responsible fo: 
urndcertalkill! tie ,mwrv it) .1Ilr-Selnt'rrrber. I 155. r'llrirelOVI.ACV dUe t0 tire depariure 
overwtas hr l ert1',lulit",CN Of\' of tire' 0lllcCers (INirs P. Niscari atn( Mr. M. 
Nlo ahklol -, alil oiliet co lnini lllir of til' iirpul! irtiuor l)r. P. ,lOhiLtSi) there have 
tKer dclIN< ill nni.rI/inr,kiiri, tir of1tie sutrrey. thIt11 ind up rc.tir, Itish1inrind 
tirei hit \ ill ,hoii\ hic : hiililc. 

(i). 	 Uibrariarns. I. '. \Vrrrr 1U.l). r id Nilr. N. Yo!IIrr, I[)eveloiluing (Ciuntries 
l~ihurrrran. ,iri'i r r c c lipro icednreports tnltheir trip toSr.: rt ave rert 
l)utw arl. \icr %'e\tCrnIll, urird(el. re'pots WNav'elfi lh'irs Ker forwarded 

1 tilre . \rr i rlil ..eIrrcL'.liretu O r rr'tL 

( '). 	 Range Atou,taremrttr lind (;eographic hl / lfrmation Se'r'ict' ((IS). l)Ds. I). Nellis and 
(. BHu iir! t erreralhir I)ieiptrnrult. Kirrras Stare t'rtit aid Dr. Coleman 
(.grlrllni" I)cpartncl, Alilhinr. A&I r C fcr in Hol\llli ill Jitne, to give a onle
div \\Wolrr,1 n1ill ReirOt' SrI'.ii illd at tiret I liversit Of lotswanra. and to do 
srrii rrrurrnld lruirirrn for ,aiellite picttrs irl Nlaratapse anid Orapa areas,. The 
rhiect o licir vikil sss to res rite feasibility of usiri! satellite prictures for 
nronitoring the ellcts o r rourhltrr tie conmtmuinal rant " landareas. Most of tile 
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expenses were externally-funded through a KSU/AlabamaA hrief A&M Strengthening Grant.trip report was produced, and further reports will hopefully be available inthe near future. 

(d). Computer Applications Specialist. Ms. S. Hughes (who is locally hired) hasinvolved beenin helping the Agricultural Information Section, DAFS,publishing system more utilize the desktopefficiently, through instructing sectional staff in tie use ofthe Macintosh microcomputer. 

Another Strengthening Grant Trip was approved sometime ago blt may not nowDr. 13.Schurle (Agricuhural Economist, take place.Kansas State University), wasBotswana to collect scheduled to come todata for use in modelling and risk assessment. IHowever,that such he now feelsa trip is probably minecessary since most of the data re, lUired for the exercisebeing provided by istie ATIP technicians in the fields.
 
lhe situation with 
 regard to ConSUtatis proposed in Annual Report Number 6, for thecurrent reporting year. is as follows: 

Study of Iarmers' EvaluationI). Criteria and the Appropriate I)ecision Making Unit.P.'rrnission wais not granted for a consultant to work with the Rural Sociologyto help if) dcsigning, and Unitpossibly implementing
in these and analvuing the results of Studiesareas. "lhe primar, rcsponsihiilit\ for undertaking these studies wouldbeen the Rlratl Sociologzy t[nit haveof l)PS. As a result no work is now planned onthese areas.
 

(b). Adoption Study. h w\as 
 anticipated that '%r. J. l.esotllho of theDFPS, would Rural Sociology Unit,b priimirilN responsible for undertaking this study. It was hoped thatweuld ,'or:.pIcriteiii ittie one mentioned above which was suopterv ised by Dr. 1). Molhtsiof the Univcrsity of(itotswana. IHowever, because of (ther cori1ri1itnentsof the RSU, this stmd on the parthas cvolved into a cooperative clW i between ATIP and RSU
staff. 

(c). 'roduction and Marketing of Goat Milk 'roducts. It was not possible to obtainGOB permission for a short-tirr l consultancy in this afe;. llerefore no fLnleraction will h taken. 

(e). Agricultural lv'ension Management (Consulting and Training).taken No action has beenin using lie IMananga A:..ricutlUre Management Centrefor (MAMC) in Swazilandhelp in training, with refecrence to DAFS. DAFS have indicated that it is tooexpensive and therefore the pltn has been dropped.
 
(I). Agro-l"orestry. No action has been taken hy 
 ATIP in this area since tile DPSdecide( to hasemploy tlie services of aii agro-forestry consultant. Itthis person will liaise is anticipated thatwith the Forestry Association of' Botswana (PAB) asother relevant institutions in well asMOA. A Ghanian has been identified13otswana who will be infor six months supported witIi NO)RAD. The ATIP COPinvolved in several has beenMeetings with FAI and MOA officials in helping to identify asititable consultmt, drawing tilp terimt of' referentc,:, etc. 
Finall. sonie financial Support (totalling approximately S15,(MXh)lecturers in Ilolswana Agricultural College and the fledgling FacitIty 

has been given to paying 
w;s given of Agriculture. Supportfor tealchintg of' specific courses and to help supportLecturcr (Mr. C. Mariner) for 

the re tention of an American a few more nmonths beyond his current contract. 
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3.4 EQUIPMENT 19.41 

Details on the purchase of major items of equipment (uring the reporting period are as 
follows: 

(a). The three vehicles that were ordered at the beginning of the reporting period have 
now arrived. Two have 1X number plates and have been allocated to Francistown 
and Mahalapyc. tile one becn for by INTSORMIL.while third has purchased use 

(b). 	 In terms of COMIti ug Cl ipmeth most of the purchases have involved software 
although three Zenith Itiptops have also been purchased: one for use by INTSORMIL, 
and two for AlIIP. The lascr P rintcr and IT ticrocomtuters are being .'urrently 
used by it I two It3MtMy iLli','idual,I)IAR. addition, Elf compatible 
microcomtputers anl Lpson pritcrs, have recetly been purchased to meet tite 
increasing iiiicrOeOMilnti'r feiMands n 111Cpart of secretarial and professional staff in 
I)AR. Once tai these re 1availahle for gccral use illthe dcpantment. Finally, 
another Illicrocomplltcr plu; printcr \', purcliased for til I:inaiice Officer illMOA. 

(c). 	 Reccnti\ . additiionil Inipt'lt lnl- has been purcliacd io enhanceiltet desCkto0p lubli.shilig 
syvti. M0shicfh a ILi otfiniilall, fiiatcCd by ATI, ii ti A!,liculural lforiation 
Section. I)AS. 

(d). 	 A CUlpbord bectn tiuteliaLsCLe for by ,oil at I)AR.fullme ]lil, use te Lthoratoirv 
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CHAPTER 4: TRAININ; 

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

4.1 LONG-TERM TRAINING I10.11 

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

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

Five long-tenn training participants were sent to US universities work on degreesto 	 (luringthe last year, despite delays in the approval process caused by more intricate regulations
introduced by both and l)etails asthe GOB USAID. are follows: 

(a). 	 ATIP Funding. Mr. 13. Moji, Regional Agricultural Officer of the Southern Region,
was sent to the University cf Missouri for the semesterJanuary since his credentials, 
necessary for graduate approval, wereschool delayed until after the beginning of theprevious fall semester. Preparations for sending Mr. T. Moroke and Ms. MantheM. 
to the 	 University of Southern Illinois and to 	Michigan State University, respectively,
were complicated by the additional requirement of a special statement from the
DPSM that the GOB would assume all costs for their educational expenses following
the termination date for ATIP. Finally, Mr. 3. Mogwera, Agricultural Information
Section, DAFS, a photographer. was sent to the Ohio hn-,!itute of Photography,
Dayton, for a one year non-degree training in video production techniques. This is 
the first video production training for MOA personnel. 

(b). 	 GOB Matching Funds. Mr. P1.Mosupi who is attending the University of Arizona,
and Mr. P. Ngakane who has gone to Michigan State University. were sent as
substitutes for previous candidates nominated by the MOA whose weregrades not 
adequate for graduate work. 

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

In terms of institutional affiliation, tile 13 individuals who have completed long-term training
have r. !umed to Botswana, and only three have left GOB service 	-- all joining organizationswhich 	 have close relationships with GOB. In terms of affiliation with ATIP, before and
after training, the picture is less satisfactory. Eleven individuals, who have completed
training, worked directly with ATIP prior to their departure oni training. Only tour of those
individuals now work with ATIP. while another three have close working relationships. This
situation does of course coml)Iicate the task of localizing farming systems research. 
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TABLE 4.1: LONG-TfERM PARTICIPANT TRAINING SINCE INCEPTIGN OF PROJECT 

Panicipant 	 local Affilizaion Training Dtails 
Before Trainine After Training Before Objective Place Dates 

A I'iP Sponsored:
Gauscgelwe, P. ADNP. DAR ADNP, DAR DA 1975 BS (Agronomy) Kansas SU 1/83- 7/85 

Mchive, F. DAO, DAIFS DAFS 
IS 1985 MS (Agronomy) Kansas SU 8/85- 3/88

DA 1979 uS (Agronomy) Kansas SU 1/83- 1/86Monassi, T. ATIP. DPS left GOB (Naional Dcv. Bank) IBS 1981 MS (Ag. Econ.) Kansas SU 1/83- 1/85Modiakgotla. E. fIIP. DAR ATIP, DAR 1S 19s1 MS (Agronomy) Kansas SU 8/83- 8/85Morermms. G. ATIP, DAI"S RAO. DAFS 	 I)A 180 HS (Agronomy) Ne, Mexico SU 8/83- 7/86Tjirongo. I. 'VITIP. DI left GOB (Central Bank) DA 1982 13S (Ag. leon.) Iowa SU 8/83-12/85
Is 19S5 MS (Ag. Eon.) New Mexico SU 1/86- 3/87Lesotlho, J. ,IIP, DPS RSU. I)PS I)A 1993 13S (Rural Soc.) Ohio SU 1/86- 1/89Luzni, I. ATI. DAR ATIP, DAR DA 10S3 13S (Aeronomy) Kansas SU 1/86- 6/89Mahabile. W. ATIP. DAR APRU, DAR uS 9.4 MS Animal Sc) Kansas SU 186- 3/87 

Motswasele, P. A'1I, DAR I.--'t 3013 (IlotShana Dcv. Corp) DA 195 1S (Sed Tech) Mississipi SU 1/86- 7/88Selcka, T. ATIP. DRS 1)DS DA 1983 BS (Ag. Ixon.) Oklahoma SU 1/16- 7/88Tibone. C. ATI!P. DIS ATIP, DAR I)A 1983 13S (Ag. Econ.) Oklahoma SU 1/86- 7/88Ramolemana, G. '11P, DA:S ATIP, DAFS BS MS (Agronomy) New Mexico SU 8/86- 7/88Sebiyane, A. IUO. DA'S Ccii. 1BS (Canography) SW Missouri U 8/87- 8/90Niseane, P. RSU, MOA [S 19S5 MS tRural Soc.) Kansas SU 8/88- 8/91Masilo. 3. APO, OAR IS 1984 MS (Animal Sc.) Kansas SU 8/88- 8/90Moji. B. RAO, DA-S BS 1983 MS (Ext. Educ.) U of Missouri 1/89- 8/90Muroke. T. DAR BSc 1987 MS (Soils) S Illinois U 8/89- 8/91Manthe. I. I.\R MS 19N6 PMD (Agronomy) Michigan SU 9/89- 8t93Mogwera. B. DAFS Cen Non-degree (Video) Ohio Inst. Photog. 9/89- 8/90 

GOB Sp)nsord: 
Jonas. C. .iP'', DPS Camb. BS (Rur. Soc.) U of Florida 8/87- 8/90Nkane. . DAFS 
Taborsa. L. D.,.FS 	

BS MS (An. Set.) Prairie View U 1/87-12/89
DA BS (Agronomy) Utah SU 1/88- 1/91ScnyaLso. F. ,EiiRU, DAR BS MS (An. Sci.) Iowa SU 8/88- 8/90Ngakane, S. I)AFS DA BS (Range Man) Michigan SU 8/88- 8/91Mossni P. DAFS BSc MS (An. Set.) U of Arizona 8/88-12/90 
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However, it does not reflect a lack of suppon for farming systems research on the pan ofGOB. Rather, it reflects the current shortage of trained personnel in GOB, and that manyindividuals in government service are away on long-term training. It should also be notedthat three other staff (I certificate, I diploma and I BS degree holder) who have notreceived long-term training under ATIP auspices, also work directly in ATIP. 

TAB.E 4.2: t.ONG-'RM "TRAINING D)Ni UNDER A'IP AUSPICE.S' 

Department . .............. ISAID ............................ 
 GOl Matching ............ Total
Finished Still Away Finished_____________sF Still Awaytt 
DAR 3 3 . . i 

S s s _S _ 
.. - IDiPS 1 2 ..I .DA S 2 I 

1 -- 811 . 2. 9 
Not includtdl i the table is -3 0 ______3 3-_ ___ 25patiid suporit given tortwoindtivldulds who recently depared (NIS and Pitt))fruni DAR, aud a prmn Ilm DI'S w,ho will dtpat in a NIS ctrse in Luar, It also dts not inchndca ilvoIso froirn DAFS siho has lecntly deparited on oin )car rurl-dgree courset 

One issue that is becomointg critically important is that all ,AI"lP finlanced individuals Willhave to complete their training by September, 19(X), but prestilably those being trained withGOB matching funds. can contiute after th at ditle. At the moment it appeait one individualfinanced directly by ATIP , will have trouble completing his studies h September, 1990. 

At the request of tile Dean of Agriculture, the I.ivers itv of llotswana, the ATIP COPlectured for one terot ott the principles of agricuItural econi onics to tile first year agriculture
students. AT'II also provided some salary support for temporary lecturers in the Faculty of
Agriculture to help get the BSc degree in agriculture underway. 

4.2 SIlORT-TERNI "RAININ(G 110.21 

The terni, short-term trainiing, includes funditig attendance at conferences and workshops thatcontribute to the professional developincti of the participants. The reason for these bothbeing combined is because of the way the bUdget is broken down for the project. In sonic cases the sponsors of the training courses, such as ClMMYT, shared costs of the training
with ATIIP. 

In terms of' shori-t rtt Iraitting tildertake i dtrii g Ile reportittng y'ear, tile situation is as
 
follows:
 

(a). Michigan State University. Mr. F. Alidi, Chief Forestry Officer, DAFS, attended the
Intemational Semtninar ol I:orest Adtministration and Manageiment held at Michigan
State University. 

(b). CIMMYT workshop. Ms. C. "lihone front ATIP, and Ms. T. Ketsitlile and Mr. 1).
Pilane front ISSR were sent to hoth Ithe diagiIoStic phase aid le experimental phaseof the 198) Fariing Systens Workshop at the Universily of Zimbabwe. Mr. E.Makhwaje, from ATIP, was approved to attend the experintental phase of theworkshop but fie elected to take another course and Mr. G. Otisitswe, DAFS Crop
Produttion Office r front Francislown was seit as an alternate. 

(c). IFDC workshop. Mr. E. L.ele, agronomnist, DAR, sentwas to Togo to attend a
training cottrst oil Statislical miidIcontottic Analysis of Feriiliier Experimental Data. 

(d). ILCACIMNIMYT workshops. Mr. F. Makhtwaje, ,AlI' DAR attended two workshops 
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on Experimental Data Analysis for Social Scientists in Ethiopia and Kenya. 

TABLE 4.3: SIIORT-T".RNI AND IN-SERVICE 

Patticipant 

Ovide Country! 

Professional Trips: 
Tlale, B. 
Mimopi, K.K. 
Moji, B. 
Morcnedi, G. 
Setshwaelo. L. 
Modtakgotla. F. 
Jill. 13. 
Merafe, Y. (Mrs) 
Gakale, L. 

Short-Term Training 
Sigwele, I1. 
Tjirongo, M. 
Masikara, S. 
Monyarnane, P K. 
Modise, M. 
Lesohilo, J. 
Ramolemana. G( 
Masikara. S. 
Lu,ani, J. 
Jonas, C. 
Olisitswe. G 
Ramnanbana. K. 
Jonas, C. 
Mosupi, 1'. 
Mosarve, D. 
Nasikara. S 
Nlodiakgotla, 1 
labongo, I. 

Naebcdi, M. 
Mpathi, T. 
Masikara, S. 
Alidi, F.S. 
Tibone. C. 
Ketsitlile. T 
Phl,'ne. D. 
Olisitswe, G. 
Nlakhwaje, F. 
ILele. E. 
Nlakhwaje,. I 

In Iotswana: 
4 Clerical staff 
5 Counterparts 
2 Stafr 
18 Staff 
25 Enumerators 
25 [numerators 
38 Specialists 
60 Senior staff 
5 Ag. Info staff 

50 Specialists 
15 Staff 
5 Ag. Info staff 
3 Clerical staff 

.
 

Ix'-~
c 

_ 	_ Affiiatior_...

Dir., DA'S 
DAIS 
RAO, DAI.S 
RAO, DAIS 
CAPRO.I)AR 
A'I1P. DAR 
RI. I)AI.S 
RSU, I)PS 
Dir., DAR 

ADNP, )1S 
1)1SAI'lP. 


ATIP. DAR 

DAR
Ihort., 


DAIS 
AlI'.P DIPS 
A'I. I)AFS 
AIP, DAR 
APl, DAR 
A-Il'P. DI'S 
CI'O, DAFS 
DAO, )AFS 

,

A'Ill I)1'S 
Ci), I)AFS 
CxO, DAFS 
AIl. DAR 
A'111l.DAR 
ATIl, DIS 

I)AIS
I fort, 
SNI, I)AR 
A'Ill I)AR 
I)AF'S 
AIl'P1, )VS 
I-,SSR, DAFS 
ISSR, I)AFS 
CiO, I)AFS 
ATIP1,I)AR 
I)AR 
AIP, DAR 

A'lII, )AR 
A]IIP 
DAR 
I)AFS, IIAMII 

I)1'S 
Farming Systems 
DAR, I)AFS 
l)AR, l)AFS 
AI-.S 


DAR, DAI.S 

AFS, Vet See', A'Il' 
I)AF..S 
ATIP. DAR 


-C-cDAR . .-. 


by sore*ihe table includes profesional visits 

PARI1CIPANT TRAINING SINCE 

CiMMl 

11S 

IlSe 
BS 

IS 
Phi) 
NIS 
Ml) 
MS 
MhID 

NIS 
)A 

CA 
ItS 

i15 

I)A 
B1S 

CA 
I)A 

Cunl, 

)A 

DA 
Carlb 

IlS 


A), 

CA 
MS 
ItS 
IDA 

)A 


CA 
Ms 
IS 
)A 

IDA 
)A 

lisc 
IBs 
lisc 


'r 

Objective 


Visit US Institutions 
FS TourInt. 

FS TourInt. 

FS Tour 

lit. FS Tour 
Int. 


FSTourInt. 

FS Tour 

S Workshop 
Dryland Conf. 

Int. 


FSR Workshop 
FSR Workshop 
CINIMYI Workshop 
Vegetable Course 
Grain Storage 

WorkshopCIMM rYI 
FSR Workshop 
Agronomy Coure 
ISTAT Workshop 

FSR Workshop 
lSR Woskshop 
FSR Workshop 
CINIMiYI 
QulCla Control 
Quelea Control 
CIMM's I 
CISIMYT 

IILCA 
Imgat on Truning 
Seed lechnrology 
11SWorkshops and 
MSU Seminar 
I-SR Workshop 
I-sR Workshop 
['.SR
Workshop 

1"NRWorkshop 

II.CA Data Analdsis 
IIX"Workshop 

INCEII1ON OF PROJI'C' 

Deii0.___tails
 
Place 

CIMMYT 
CINIMYT 
CIMMYT 
CIMM11I" 
CIMMYT 
CIMNiYT 
Philippines 
USA 

U. tmbab~he 
U. Zimbabwe 
Malawi 
USDA 
Kansas SU 
Zamnhia 
U. Zimbabve 
ICRISAT 
Svazlaid 
Ganibi,. 
U.Zimbabwe 
U. Zinibabac 
lusaka 
Colorado SU 
Codlrra, SU 
Ilarare 
I larare 
Addis Ababa 
MAMC, Swanuland 
Sweden 

Intitutions 
USA 
U Zimbabwre 
U.Zimbabwe 

U 7imbabwe 

U. ilmbabue 
Ethiopia 
logo 

CIMNINYT Iata Anal)i%, Kenya 

Applewriter lIe F'to wn 
l)asy Statistics F'tIwn 
l)ausy Statistics Ftown 
Grain Storage 
Enumerator Workshop 

Sehcle 
Gabrnme 

Fnumerator Workshop Nlahalapye 
Writing Workshop Sehele 
Training Trainers 
Computer Workshop 
Wnting Workshop 

Sebcle 
Gaborone 
Gabomne 

Wnrting Seminar 
Computer Workshop 
Word Perfect 

F'town 
Gaborone 
Gabonmie 

WosLl'erfctt Gabomne 

senior lcvrlofficers it (',OIC 

Dale$ 

7/83-8/83 
July 1988 
June 1988 
June 1988 
June 1988 
June 1988 
June 1988 
June 1988 
15/8-19/8 

Mar. 1983 
Mar. 1983 
May 1984 
1/84- 2/84 
6/84- 7/8, 
Nov. 19841 
3/85- 9/85 
9/85- 3/86 
June 1985 
Apr. 1986 
Feb. 1987 
2187 & 9/87 
May 1987 
July 1987 
July 1987 
July 1987 
July 1987 
Nov. 1987 
3/88- 4/88 
8/88-10/88 
9/88-10/88 
9/89-10/89 
2189 & 8/89 
2/89 & 8/89 
2189 & 8/89 
2189 & 8/89 
Feb. 1989 
Apr. 1989 
June 1989 

May 1984
 
May 1981
 
May 1984
 
Sep. 1984
 
July 1987
 
July 1987
 
July 1987
 
July 1987
 
Jan. 1988
 
June 1988
 
July 1988
 
July 1988
 
July 1988
 

1Ju.y989 

(r,) IDM Word Perfect course. Mrs. J. Clifford. secretary, DAR, attended a Word Perfect 
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word processing course at the Institute of lDeveloplent Managenlent, University of
lotswana. 

Preparations arre currently underway to send the IDAR librarian, Mr. I. Elifas, for training tothe US National Apricultural LibrarN Intrship Program indthe AM-Washington's CenterTraining Program. 

One problem ithat has arisen again this Near -- and has been mentioned earlier in theproject -- is the following. .nder the present arrangemcnt, for shor-terni training, ATIPprovides per diem and rcgistration fees while GOB provides airfares. Airfarcs are g,'uerallymore expensive than lieper diem ad regitration ices. Thu,;, the burden of short-termtraining is IsuathIgreater for (GO3 than fur ATII' fonds proviLCd through lUSAII). lie
problem of the expense aniil the defilition of' short-term traininj,created problrcus in ucitim, GOB is used by (;O(), has oftienaparol [or cxalmple, the Arkansas I"artuine SysteuIsSymiposium is apparcntly not Conside(red to hb short-term tijaitag , i aIsIG0B i , concerned. (.otlitlet. I icit propitol, to send three i vdi.idijl," to [hiket.rsvnipositl (M . ( 'I'boriC, Mf. K. Kccmlt!'i.'Ilrd Mr. F. N od~ijk ,otqlt,. lllo\,tkd h\ \isitsto other irstitutions. ti] possible t1tdhIILt' It sI n trijo ir , coulrses rcliatimt! to [hesyilposiuitii \was tircd do\\ hr (;O)l. IIi llclitaplrai Tolt I lls\%.SA..\iltD B respect toother expenses. oCiUetlrierll it doe, cColstrail lt doinl of hot-Itrtni trainii ATI' cun
support. cre '\ptisiv., ,irlfirc are invoclved 

4.3 ON TlHE ,1()!1 1R10 

In-ser'ic' traititu lor thc A..\,rcriltur~
i IIl liitio SCL t ;, I-NI S. (s,,wio
idcrablst itorllo hisd .\e;ir lhe t\'ahiic*ii %l\ ii, iirte v1tc1k t' .11il t td' h AlIIi Ill I107 andrcpeatcd iilI988 d titd, tcit 

• 

i t ,<ilhi,\ctl t!st ' .\.rie(uIl: Ilt,!l l)t I)AFS,1ltiti SCtliot.
\%ilih il a ,ittliC 0f ,I 'ic ('Cklf V\l0lruitt'er 

tcchilicail ssriltill!. 


" . Htit ilitI. i t', llI ,lt'or it ilit' irI < iret hi 'lil!, I L tllll tillt 1 111 !hut S., J l- i 1tC I) s,topuhlishiu ' s ' ,,iie itcll i :t lilt klii iiiiciti,rte,., ,llilit t M til1 It', c'IIClN i',Is. i st tilIrbecir iitii/Cd k SIe'riAIu ikitt%l ttlitlit:, it)pririlII! illlIi, i t ,iedh.\a I eiec(orpsVol itccr Prin ter. 'ie in-stS\icc tlitlitli! proirris, for the I)pant nietntire no l i.te'r the 
rcspirrisihilit'. ot A 111',tall. 

a rllnd t'r tli l t ic tlltiiilICd Io reccitc t iritl,,.;iiATI 
ttiiittitl', oit IIIM coinpatliflec(rnpit'r-.. I-isc icr 't mt l tiiticlriIy) ii l l.S- Iilic, ltirir'dto I tlrlhCeAl\Ip


iiitrocoumlptint.r Ii ithcit1i.1( lic'. 
C Ic 

' i 

Visitir, slkt-i'iliNi" Ittit i.:\ \tA t te, SiWL I Si)\A, Il) AfNr riulrirlliteritturc ts'Weicr'hSp-cialist, ail Niocl ,'lll!. KMI I)e' ehiiprre ( oulltri s lihtaiJirt1, pr iCdil t%WICL'turcs totire It l l t r.i iit l.ih \ uiiiiri Cljis. tmsi s rtlril ir , t r lirirti ,,i it lihitiriau s iiltiouir lihrar\ %%orkir,! i, hit \itAlhtihiriti:v, ith uipicrvior. 

T\(r I 'itil ttrlilt ia, I)m', c rtkll'Ii tiltI t )(tt, r ,iritl trand (lirlrrcrcifi I -t;irers atPal ,daniateri-rsm crc l ril ih' iIiiltt r',c'e iliuilitlitil l tciirlirLes for coimitercial crop pcsts. ,'p rlrimrc ' cstirllll ilttlili llt,tl i o'rltIhith lldtst'l \ i, il,,Stl iti\'ICtltothe lilMI(liMiMial-1i!,i Il1~I)tC\t'(-~i0 PI' tC~l
 

AIlI' hOIrt tll Ih ) I'ililill
! S t 'isrr W\\I, ifi Ira tll s it rid lahalapv. .\bhrll7(0 it d i(fhs atltultie'htlet ',sutkshop S i lollrii h\ie iS its idti \krrkiti! sessiin rlt 
L.inikai!',the' ti li it t)llh,, rrksirl, Iwo ili ( i,iptr 21 

:tur tarit.'r filic ,d, %%ce ieili Mrnii l tell Aliii'rit'ti M 0s \villi!e hlickSliithS 
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were sponsored by ATIP to permit attendance at a blacksmith training course held at RIIC, 
Kanye. 
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CHIA PTER 5: SFBELE/(y; AB0R0NE WORK 

5.1 TEAM! LEADER I1. 1 

Agricutuiral FKonotnist: 1). W. N'ornan 

5.1.1 INTRODUCTlION
 

M\r. F. Nixoliakintlt 
 .*\!lIi %k, lltioc-retj from Maalap to Sehele ill A.ugusi,it) henic (lhe coit-artrm it) tilt, A.vl (,(C)J' I lo,,,\cr. ,ince ilik happenied near 
1989 

thle lrtllmm ptemiod. Itil1i tilt- end Of'[I\t Alt' oniJ ti.N1 tevelopiei! (olqwllmbepetit m of0ictl~ie ii I li&lkdIii Clihmptvr his 
Ilrmn!r1II1 

l Miich dctik thle re.tjmmls of' thme\I:thimlap~ workIt IN iko aitici,ti he( w ll crlmtmnu hi, pirolcsimni \ ilk Ii tile MaalmhImpve
Aread tuill.! Ilw ck1nn1 

5.1.2 .\l I\IlI~hu N)OPERATION I ri 11 

IIIt tI)tII I(.[I I, ,It In li'II )pern.krrn il I rii v lorllIent~(if a i A llim rt sssaCOBt 

111 In idlithlll 1in1 i y if ill rcplilrliekerinjutotl ipc ti Ili. Inteirill ReviewAlid 11('11111ti) fA, li:rt' IIle %i k (it thf eitii lllcllnhc! ilee w '. 

5.1.3 P1ROEKSIONAI. StI PPOR'I TO -AIIP]I\10 1,MBRSI 1.l,21 

i-thirt" Il(i4e .11ti1imd ill ficpinit! toI ~Nppol thw kither Alit teaInu IlWurohe-rN More time hasbeenCIeIt ill IirotNIo\iria coopera~tion, alihoitl oinn .i'iiin \i~iN it) ilie Iielti lrac nlot ben 

A\ I)Artt,1il ut (1t jILtNN1ItIl A tkiit.'N -Irfickl ill 'uijifultlm .\l I tit OI tIhet\I dumring. filmereportinge pe-rid mucluitleth 

'Iilkqiu 'I rI. dt.-iu!rlimu datamlum'e ild \,Illlcrviiil' daita (-Ill I t tile re iltN , and 

It.lprII f.iimin )IiatciI II It j t otrt I,Iii tatc amun il Itolttil tte ei ~ 11( nt 

tme ansImtei e it 

(C. ,\mAllvimuu: mu1d Il [lic t Niluit,, of' lie Nlmlimip c (4'o, ;-imor\ Survey.
%%Iiithe 

(d). Hlelpingt in 111c dc'em r,il~l,111\Ni,in miwitin, uip of' tlie Blemi Survey requnested byI .C!Iltitii AurIonrlmllkt ill I t,\R. 

(C). lDe ,ig'miiti '111dNtaitjiu m.mnmI it [tice Rims,-Plantr (Coniditiont Sircv. 
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(. Reading, commenring oil, and helping i, tIle editing of a number of manuscripts
produced by ATIP sitff. 

(g). Etc. 

5.1.4 MICROCOMIPI JTER SUPPORT 111.1.31 

Supervision of the SMUJ daita entry on the micro.omputers has continued. Much data have 
been entered from the Aill) field SlatiolS including surveys undertaken by ALDEP and 
studies undertaken by INTSORMIl . IFin ally, as mentioned above a substantial amount of 
time has been spent cooperating on the National Tillage Trial in terms of designing data 
foins, designing the data entry ;nld talk sis prtocedures. 

Transfer of' data train the Apple to IIBM t has also Much has been learnedsvstertS cantinnled. 

during tile reporting period about the 
 use tf the new sottv. are packages (i.e., Wordperfect 5,
DBase Il Pilus, ILotus 123. oit NST.V). RecentIy a ne% statistical package has been 
purchased which is much more user tricnlll thtan S'SS, and combined with MSTAT will besufficient for r ot statistical mnalysis in ftarittiti! s,,,tcmis ,,ork. It is anticipated now that 
the main users of SlPSS \%ill he thl' biolllric statf ill )AR undertakini more complicated 
statistical an'l\ s.i 

5.1.5 METIOOG.;ICA MANUAL. 11.1 11 

In conjunction w.ith oth'r',, 111/ie C hLT 'l inllt oil v,ritint_ sections for the proposed
"Farming Sstems I l;tdhook tar Bot.sti. A .0n13ll atoLoft at help wa.,s given to l)r. F. 
Worran and Nit,. .I. Sl1',d 'e lin prodt in il anno tatd iblio,,rapu N at tile current literature 
oil FSW to hell ill ,.rtinl lite haildhook. Thiis handhook \kill co,centratc till what is being
doIlC ill I ts a s utt,,lmtiial wr,,srcf'tlL'ilr!' to spC.ific nllcthtrdoho gical issttes 
covered iin nuIruls (,cc ir 2.2 all 2.3).lther i'o S ' 

5.1.6 PUII.IC PI{lESIENTATION'S III 1.51 

A SCritCster court has bec ivt aat lB\(" on tire Principles of Agricultural Economics, 
while a lullbetr Of tall hxl1.'b-l 'ivCle at NiC).\ sponsored jueetings, and workshops. No 
visits, vere lide out,it. t tringj reporting I frain two to thelidecotr the pIerJIi illi-
United States, on. ton ltltort Midsua1the other ll Inite leave. \%hre a seminar was given 
at Kansas StatetItmivcrity. 

5.1.7 LI.IA\SIN; AND INI(ORtMAION AVAIAIIIT'IY It l. 

Efforts IIVe contlflluiet ill orler ti etltc rit ltiaiOnl activitics with otiler illdividllls and 
institutio, iii I t)ll t Nlc at' Ill'",, vkark prouirmtr now has linkacs with individuals and 
intstitti , Otlutsideu A111'. Ihris .i.,ar. Iiknre,, were aI kyc tlhi' t f the Fanting Syslems
Fielt Workshop (se Sectioll I steld ; AHII ill ,Ialilap e altl Fraicistown. It is to 
be hiped that tile nt'til', of thi,, ,ork.lop \%ill tllp ill irilteringi the development of 
linkages. v :,icth are necor!lio/t as imtllrtnit (;013 Sectiotn 2.2 for fulhera,, iri!' h\ (sce 
discussion ol fthis). 

' Progress in ll nt at t;itbdsilrtre1<_uitation has not hcn as gr;it as would have been 
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desirabhle over the Ids, feN% riil IIS. The diflOLillI *feipiss11p~ ll hsakcuirrently' being re-evaljatc~d.ofe"liss1)Pti'l)hs aks 

Recetlyilci tllie hl~ls beenI Npeot ill termns of thiinkinge abouthetN.eceii HOW MITI [lie enid of [lie 
whatj ,Vl hotild (10

ptrojet to ensure a 501(10th iralitlion fto thle pOst-projectjieri'od. 'this IS fIMtItlllri llti10llnIdnt silee titene is an incereasintg coillilititei, withjinthat farmjiing 5siesjN %ork "110111d L-1ilflilie ill .NoJle f'orm. Disceussjmi wihC 
G'OB,

ficiails
laVe CttllinLItt MITdi ouindwbr of encourao61.Inedt elluN are takioie place (see Sectionls 2.2and 2_. 

Iaiuu iil . .' u Jllt nr, SILtdI' 1)t.tltttJlllJlt' SNiittl W CtNIL-Il lRtl!imnl ' Iild\ l. cdc. Iirtenatn' ll r ink id ~i 4111it11'i ,C Ld~t)l\L-1OjltldII JlIt\ittc,. CNil )11c\IcnnNiol..\LDI)I ctonrntuI1nninu kt- IIIIL I 101 \utiuii I %toilrnPt,NiT. 

5. FiS F.. R(I I -E XE l IN I-I NKM EI:CAIoRO ; 12 

RF I Adtn% t 11th1 

Itc priti\liloit, dlk o t 1ite l<L\.ilc,1 ilnnIR( R~itttF .1 iN to illreastNiC tuililier tion itni' (1itttttlit ill !)Cr\\ C-1 IN ITtehian 
'tLclit'iji 

C ~ J)i jl ce of aicu i r liC 0t flill t!" CIL' leNiu lt.ef a d curriled OwHIltlnIll!! I OSS"Qto CIll Ic 011pli~it tilt 111111*sOI CIbe Si 

Ihe bIttL- Ill1tn .11C,1 01 di s it o ill,ti t 1ir.uti " htll Il t iiltt. tstettsIlut JILobhncditnntAllANiclanlcet o 111 .Ait111, neon11 heufenl Ill ,uhd lI~ItTlCis hum Il tene t ill litt!1ssI lie 

i2. 1 Ill'!AI\IMS J I ION A\DI)Ol, I~ I 11,1 

I t, I IT A\ I , hi t1i, lt itl Cd tai~ lhitI t %t f il tllhcatld t1unditsolsei. These?lILti'itltlII~l1 os!%% Ifi I'm,lth i.ii ITL nllo,k jld 01h itii sILn fruomi (iue I)tipart ntu oifStirs e min I mid,, i \1 ttnt % (; (nii% 11tnennInullT I Ill i VID I) in .\Ill' lirt1lnrir
tc'Il 1"inel 25%Lflh-S itin 19-NN mitd iere onk NPslueSlls CeIitlnileii irninn10. ,I t) I )OWn lLI i~tiN jInois it thne tciininiin (if ltll\. irl'uti/ationsliiha 

VNitilt 011N r' inkll1,k1 nini ittsuitits \%itu \%1Nk illn I S Nll )' .\unricnhntural SeniorAll''lf lj 110 11 ll I ill k I ' d iNI (f ttitis (it itsC 5 )ItsINh1atui 1) I IlIII 11 

lIi1C ti llR 1 Adu%1101 innl iill i(Ns tI A lit(11Ii1 innl11'10 % It nI[CI tihe I)\ 5 W110t 
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included the Executive Director of MIAC, Dr. W. Miller. The RELO advisor assisted in 
arranging his schedule, accompanying him in travel to northern Botswana and serving as his 
host in Gaborone. 

The RELO advisor also served as acting chief of party during Dr. D. Norman's home leave 
from April 13 until May 16, 198Q. 

5.2.2 	 VISITS WIT1i EXTENSION AND RESEARCH STAFF 111.2.21 

With the return of Mr. G. Rainolemana to the REICU, visits with research and extension staff 
have increased hoth in qutantity and quality. Visits to regional and district field services 
were made throughot the Near as ti me was available, while individual and group
conferences were held with RAOs, l)Aos. ADs, CAlPOs and l.iOs. Visits with research 
staff menbers at Schele, Natn. I rancistow.ii and Mahalapve served to facilitate cooperative 
efforts in various projects and pu hicatiots. 

5.2.3 FNIE4ETIN(;S ANI) CONEI'RI;NCS 111.2.31 

Both members offthe RI-CII have spent much of their time attending meetings and 
conferences (lurintg the year. Nr. (. Ratnolemana has proven to he very effective in these 
situations alld has often plycd Iat active or key role (e.g., as organizer or chairperson). The 
following are a few cxampIcs of' tie R '(T['s involvement in various meetings and 
conferences: 

(a). 	 Mr. (. Railcintlatlia relprest ted lotsx tanta at a I antagilg Agricultural Systems 
ColnfCrencC, itthe National Instittc of" Public Administration of' Malaysia, from 
Septenlber 11 until October 23. II)XI). 

(b). 	 Dr. B. Ilillorganli/Cd and plincd the IN,8) Annual Farin Systellis Inter-Project 
Mecting leh ilthe N.OA Main ('olnference Room, oil Septctiher 28, 1989. 

(c). 	 Dr. B. Ilill pailicipjated in the Niolapo l)evelopment Project Workshop held at Mann, 
frot May ;1 ultil June -1. 1089. 

5.2.4 	 AGRINEWS. 111.1..11 

copitos lf pae tlontlly are 
Information Section., I),.\FS Ne-w Cqttipilteit. funded by AT ',is ttitobeing installed which 
will allow Agrinwcws to be primcd in full color (four color process printing) with better half 
tone picture repr(iluctioduch 1 labor. in previotus years, articles oti 

Six thotsand o hi, 1 , tlaga/ine printed hy the Agricultural 

and x itl Is itantial Jitlike 
farming .Nysteiw, research by ATIll has beetn reduced it liunlber to allow other farming
systetnis groups to cottiributc to Agtine\s. Such groups. intdicated their itterest during tle 
IN988 Alnn al Faint SNxteils liter-Project NIet'itg. Ilowever, little has resulted. Efforts are 
being, tiiade to rectify this. 

5.2.5 	 A(RIFA( TI'I11.2.51 

The iillhber of Ag ifacts publlished last yea; Ihlas greatly increased. All Agrifacts are now 
published hy thte %MA in thte priiiing section. The "Print Jobs Book" which lists 
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chronologically the work published by this section indicates thatprinted. This includes a total of 45 Agrifacts werenew, revised 
1988, when 

and reprinted Agrifactls for the period beginning April,the printing equipment provided by ATIP was installed. Ilowever, it doesiclude those _AgrifLcts notthat were awaiting printing at the Government Printer in April, 1988.Recor,-cs for the latter Agrifacts are not available.
 

AgEifacLs are published in 
 Iotr sections: L.and Utilization, Crop Iflusbandry, lorticulture andAgricultural Organizations. RECU is responsible or tileCrop lusbandry Section, andseries of Agrifacts has been extensively revised this 
or rovritten sinceresponsibility. RECU assumed thisThe only revisions underway at tilepresent timewhich are awaiting final editing. 

are those on insect control,An index to Agrifacis onl Crop IHusbandry lists 19 titlesand is kept current at the RI'CL officc. Copies of the latest revision of this index areavailable upon request. 

5.2.6 EXTENSION PBiIIIC' ONS 111.2.61 

As noted in tie above sections on Agrinews and Agril'acs,training ATIP's efforts in providingand equipment for the Agricultural lifformation Sectiondividends. Extension have paid handsomepublications as well as other agricuItLr:d pblications are beingproduced by the N1OA. Al'lP's input into thisCorps Volunteers. efTort hias been enianced by two PeaceMr. S. I larle, printer, has, with the assistance ofby MOA,completed 20G5 printinjg a printer trainee hiredjobs duiIriniIg tilepast 17 illonlis. Mr. Ilarle estimates thatover three million impressions have been run oti the printing press which is maintained inexcellent condition :t Nl.A's expeise. 'o ensure theretrainee printer is slfficicnI time available for theto compIcte his training. Mr. Ilale has agreed to iclainposition until Jatuary. I9)2. The other 
in his present

experienced journalist Peace Corps \oluntcr, Nir. 1). G;attly, isrecent]\ rihoved at anhis po(st in the ,\ricuhural In"Ormtition
Section. Mr. (Gltley's previous experitnce, and spcciall% hi cxpertise ithtiledesktop
publishing svstCn will be a grcat asset to the ilepartment.
 
Actual nnibers of cxtension publictions are easier 
 to obtain this year"Print Jobs Book" described with the aid of tleahovc. This chronolopical list of jobs inldicates that more50 percent of' thanthe 295 puhlications are either plrintedextension material. 'lhse print jobs vars from tie 

for I)AFS, or specifically cover

247 page "Agricuhlural Sector Assessment"
by USAID to "Bee Keeping ('crtific,,tes" for tileand .1-B clubs of Botswana. \nnutal Reportsoilier detailed repotts h different sections of' DAIS coistitutc a large proportion of
these 21)5 publications.
 

E:xtension publicationN printed by file('uvernment Printer include "A Ilandhook('ontrol of' Agricultuiral on thePcsts inl Botswana". 'Ihe enitomological illustration-make in this handbookit valuable for iw 'ctidentification necessary
this rare lpublIica thou as iarIc 

f'or insect control work. Reprinting ofpossible Ilen ATll-fiunded tlit' expenses for producing thecolor plates, 

5.2.7 TRAININ(G 111.2.71 

See Chapter 4 for details oi tle role of tie RI O advisor ii training. Overall, however.the RECU's involvement illtraining has heen limited, and is restricted to assisting the DAFS
training officer. 
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5.2.8 TOURS AND FIEI) I)AYS 111.2.81 

Attendance at these events, bsy RECL , hItas iore thani dobtlhed over the pre vious year and are 
considered to he a good oppl tillnity to further tile researcli-extension linkage. 

5.2.9 FARMING SYSTEM INTER-PR)'.I'E(71 ACTIVITIES AND COOPERATION 
111.2.91 

As previously ment ioned, the R-I ( ) advisor was instrumental in organizing this years 
Annual Farming System ilnter-!'rject mcering. Other attivities have included organizing 
staff training. For example. the RI:(' was responsilile for org!aniziig funiding (provided b. 
CIMMNYT and ATIP ) for stall froii. SSR so thathil\ coiuld attend th, I )89 Farm Systcnis 
Workshops at the I.nivcisitv of Zirllih\c. [lie Molapo lDevelopiient Project staff were 
oftered the sie." oppoltrulnii. Ilo\\C r. coliinninicaltiii ile; eietCCi Matin, MoapliO
lXDvClolIntillf Pioijc I Ilcadttualattr<; and (ahotrone provd too Iong to meet tle application 
deadline set by the University of Z.imnhalmwe. Oilit shori-rerni trainilt' oppoolunities in 
Cotiiputer traiin, and taiqnaeitcit have heeti exptloreid \ith ISSR staff. 
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CHAPTER 6: M4AIlAIAPYE ACTIVITIES, SEPT. 1988 - AUG. 1989 

USAID: J. Siebert (Agronomist) 

GOB: E. Modiakgotla (Agronomist, DAR) 
E. Makhwaje (Agronomist, DAR) 

PCV: A. Caplan (Agricultural Economist) 

6.1 CROPPING SYSTEMS [12.21 

6.1.1 SORGHUM/MEION MIX STUDY 112.2.11
 

Objective: To assess 
 the impact of the traditional imelon component in the sorghurn/melon
mix through yiell. 

Justificalion: This season is to provide a second year's data to this diagnostic study.Previous indications, froni an above average rainfall seasor, are that sorghumn yields notaresignificantly affected by current melon production.
 

Approach: The 
same twelve farmers recruited for this trial into 1987-88 were again requestedapply this simple comparison. Treatments
compared with 

are 6kg sorghum seed broadcast/hectarethe same seeding rate of sorgliin Mix ed by the farmer, with melon seed atthe rate the frmer chooses. An illlpact assessment of tie melon component on tie sorghuenterprise was made by reastiring overall yields, and melon plant cover of the soil.
 

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

6.1.2 EVALUATION OF ARO-FORESTRY IMPROVEMENT POTENTIAL [12.2.21 

Objectives: The original objectives of this survey were to:
 

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

(b). Assess farmer attitudes about the various uses of trees and other woody species. 
(c). Assist in identifyirig intervention points for practices stch its woodland management,

fruit free establishment, and agro-forestry. 

.Justification: Although earlier SAIX)C ard Botswana Renewable Energy Team (BRET)reports have docuMenIed trends in national tree usage, several questions concerning treeu,sage and farmer attitudes in the Central AgricuIt ural Region and Tutume District remaintnanswered. A survey administered on t national basis would provide the necessarybackgrournd from which to coordinate fiture extension and on-farm testing programs. 

App1lroach: Following an exploratory survey in the Malialapye area during tie 1987/88season, an initiatl r~aner questionnaire was drafted. This questionnaire was presentedForestry Association of Botswana (I.%13), 
to the

and discussed aniong ATIP team members. It was 
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envisioned that a second draft of the survey would be completed -- possibly with the aid of 
an outside consultant -- anl used for enunerator training. Following a pretest and selection 
of a sample, it was propo.ied that the survey, il its final form, he administered in all Al IP 
villages, including those in Tutune District. 

Results: Before the second draft of the survt was completed, tie Ministry of Agriculture 
commissioned a nationwide study of agro-forestry potential il Botswana, with technical 
assistance provided hy NORAf). The study began in June, 1988 and will last until 
November, 1991. It is expected that if the Mahalapye area is chosen as a research domain, 
ATIP will be an active collahorator. ATI'P also plans to serve as a reference for any agro
forestry research conducted in the Central Agricultural Region. 

6.1.3 PIIOSP'HlATE F'RTILIZER ANI) I 'IILIZATION OF LAB-lAB PURPUREUS 
112.2.31 

Obiectives: AIthough the trial fornat changed fromn RMFI to FINI1 prior to implementation, 
trial objectives remainled the same as those indicated illtilework plai section of Annual 
Report No. 6. The objcctives were to: 

(a). Test the respowlle of lab-lah lirpreus fodder yield to phosphate fertilizer 
applications. 

(h). Work .,\LD)I' and D.AFS siiall stock feeding proigrai.with on-!!oiti' 

,Juslificafion: The itilusion of I.ab-h l:urpurcus ill the on-farm testing program, and the 
wiler evaluation of its potential in tie fainn systems of limited-resource farmers, is justified 
for three primar\ r.asoiis: 

(M. l'ret-viotis ATIP research and ,\Il)ID ' demonstration Cfforts have indicated that a 
favoirablhc 	 kldder crolp prodittiOl potItntial exists ill Botswana, partlicularly dtring wet 

,ichld teili er nore %ears.year. Fodder arld rcspones have heen prohlematic illdry
Moreover. cnterpri, ntalk,,,is i diflfictilt because of the variable value associated with 
a tllit the1C ciop.of fodder 

(1). lefore this scason,. >,veral aniltal-oxv farners in AIP villages. who have0iiug 
suffered throrodh repeated dtiruoht seasons, indicated a ,,willill.-ness to participate ill 
on-farm testinit of several foddcr varieties, utnler various productiotn systems. Of the 
twentv-t',,o lart.rs ,.,ho tested ldah last seasoi. 71 percent constructed fodder 
storage racks with their on or hired labor, and local materials. Ninety-six percent 
indicated that they \vitcd furtlcr information ott fodder crops. 

(c). In Colitictiol with .\I.)I-P and small stock regioil officers. AlIP is in a pivotal 
position to provide the on-tart cotponieti to fodder crop testing, particularly where 
soci(-ec(ii(n itc isscssiiIIIts are required. 

Approach: The approach first prolposed was for implementation at five sites in two 
villages, with suPrimposed phtsphate f'ri ier cimparisons hy Al-I)F /ATIP, uider anl 
RMFI formal. It \%as also etivisioncd that the Regional Small Stock Officer would later 
assist tile farmers, and othr farmers \ilio had leen provided extra seed by ALDEP,tell trial 
indevisin persotalied utili/ation strategies. 

format w.as the 
[lie Regional Small Stock Oflicer \\,its transferred. Switching to tile FMI mode enstured that 
tiletrial woold still be inmplcniiettd across several sites, and that phosphate comparisons 

The trial changed to FMFI before egitinrig, of this season, primarily because 

File: RItl-1/7Cfi 	 -,1I - Date: December 13, 1989 

http:112.2.31


would be made.

Farmers were provided with enough 
 seed to plant one-half hectare plots. They then split theplots, applying phosphate fertilizer to one hah 'at tile rate of 20 units phosphate per hectare),and leaving tile other half unfertilized. Shortly before farmers began their fodder harvesting,ATIP researchers collected samples from five two-meter-square quadrants per plot, putsamples in hessian sacks, and theleft them with the farmers to dry. Enumerators then returnedto weigh tile samples at thirty-day intervals, until dry weights were reached.
 

Results: Seven farmers from Makoro 
 and Shoshong agreed to implement the trial.assumed that fanner willingness was low due to 
It is

the high labor requirement for harvestingfodder, and the farmers' lack of experience in utilizing fodder for winter feeding.natural grass cover was Also,profuse enough following last season's rains to convince mostfarmers that growing fodder crops for their own use would be Unnecessary this season.
 
The lack of fanner willingness demonstrates that fodder 
 production in the traditionalsystem is still a sensitive issue. Limited-resource farm 

farmers continue to face constraints whichmake fodder production difficuhI, hot h conceptually and practically. It is possileIthat withresearch testing and extension demonstrations the practical constraints to fodder productioncould be overcome. Yet, as the response by farmners to this season's trial indicates,conceptual problem lilnited-resource tile
fakrmers have with introducing wider-scale fodderproduction into their croliping an(l livestock systems is perhaps Ihe over-riding constraint. 

6.2 COMMODITIES 112.31 
6.2.1 EVALUATION0 OFMEIIIJM MNIIATURITY COWPEA VARIETY TVX3236 

112.3.11
 

Objective: The objective of this FMFI to
was compare the performance of TVX3236variety to that of three other varieties i.e., ER7, Blackeye, and lswana.
 

.Justification: The 
 Cowpea hoprovement Prograin annually identifies new dual and triplepurpose varieties %hich have f.,:rfornied well on-station,before wide-scale release. but require otl-tanin comparisonsAlso on-fani testing is needed tocharacteri stics such as pest 
qualify several varietal

an(' disease resistance and grain vield response to variousgrowing conditions. Based on last season's results, in which cowpea variety TVX3236outperformed ilackeve hoth in terms of grain yie r( and Inet returns, a second season oftesting TVX3236 in the F.'I l forimat was c:onsidered necessary.
 

Approach: 
 Farmers were selected from each of the three villages. On each farm, a plot of40ri by 4(ni was sm -divided into four sul-plots of 20m by 20m. Each fanner was given1.5kg seed of each cowpea variety. In addition, any farer who was interested in setting-uphis/her owin comparisoi was given 1.5kg of ER7, i3lackeye, Tswana and TVX3236, but nodata \were collected from thlese Ifrers. 

Results: Overall, yields were lower Ihan average iainly due to the lowTVX had the and erratic rainfall.highest yield (19(Ik a.) and Blackeyc the lowest (121kg,4ha.). IHowever, theactual yield differences betweeni TVX, I R7 and Ts wana were insignificant. 

6.2.2 EVAI,UATION OF DROUGIIIT RESISTANT .ROUNDNI T VARIETY 112.3.21 

Obective: To compare the performance of a new drought resistent variety (55-437),obtainel from Senegal, with Sellie, which is a local variety. 
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Justification: Due to the endemic risk of drought in Botswana, drought resistance in any 
crop variety is an essential and attractive characteristic. Groundnut (v.Sellic), though adapted 
to semi-arid conditions, does not perfomi well in more severe conditions, particularly when 
planted at high populations. The new variety has perfomled well on-station during the three 
previous seasons, thus researchers are keen to test it under on-farm co,,ditions. They expect 
that, with all things being equal, this new variety can/will outclass the local check. 

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

Results: The data are still to be analyzed. 

6.2.3 MUNG BEAN VARIETY TRIAL' 

Obective: Identify bean varieties for release to farmers. 

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

Approach: RMFI trials were conducted at two separate sites in Makoro village. 

Results: The trials were established. Ilowever, the data have not yet been analyzed. 

6.3 TILI.AGE ANI) PLANTIN; PRACTICES 112.41 

6.3.1 NATIONAL TILLAGE TRIAL 112.4.11 

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

Results: Five till, ce systeis are under test at three sites in the Mahalapye lands area. 
These site. are part of a mnulti-location (nine sites) two replications per site trial that has 
been organi/ed by the working group on tillage at Sebele. The tillage compariscns are 
primarily concerned sith water conservation/harvesting. The most itiportant effect observed 
to (late in this trial has been the tillage effect on plant establishment. Early plowing has 
restuted in better estahlishnent. Considerable technical data on soil moisture and bulk 
density, as well as econon icdata. are being collected. Several technical and logistical 
probleis have been encountered in this trial activity; tIiis could be expected in the first 
season of such a widespread undertaking. Two of the NI alialapye sites were affected by 
water run-on anti w ate r Ilogging following heavy stirnis this past season. The trial is to be 
abandoned at these two sites, however another site will be selected for the coming season. 
The futture platis f'or this trial are to continue and expand the activity during the coming 
season. 

This trial \s s not in the woik plan. 
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6.3.2 ROW-PLANTER CONDITION SURVEY 112.4.21 

Objective: The objective of this survey was tocurrently owned 
assess tile condition of row-plantersby farmers; and to determine how this condition is affected by use and careof tile machine, and by tile availability of spare parts and repair facilities.
 

:Justification: 
 PreviOtIs work in ATIP villages with fariners owning row-plauntersthat many parts of tile machines are not workinrg 
has shown 

metering plates, etc.) 
correctly (i.e., fertilizer hoppers, seedMOA (ALDIP) is undenaking a large investment to supplyplanters to tarnrers, but nt0 lotigh is known 

row
about deterioration of tile planter, orwhlt type aboutof advice/training shruld gi ,ven to protect the ftarnner'sinvestrmtents. This and g(verriment'ssurvcy shlould also provide irfrmation on tile Constraints iniposed by tilelack of spare paris or qnualified repairmenir. 

Approach: "lhc ATIP eair leader produced an11initial copy of the survcv and circulatedi0 ATI' eaIrn 1nt1netnr'rs itand FI.)1! personnel for their c(rrireillits. r\er rrodifyingsurvey according to tam thetnrilier and "MIr)lI f'eedback. rt tcirMahalapye and [:rancis,oii witi 
leader provided ATIP 

ATII' 
copies tor administration ini their vitlag.cs. FI)t providedwith techlical assisraMC durilg the so rve,, phase, h\ visiting farniers withresearcher, ,aid ,isse,,sin! planter C'ontitiOlls. The 

ATIP 
surve a, alsor idmniiistered.reais of in othert irn ii orcr to iTrr'rerSt ltIre Mrel cove'red bv the sur\cvY.
 

Results: .\ inll \Cion () lie 
 sur,, Ir,,isCrr conpl ted arld has been admriristered to 84farrs, miiii row pliitcrs, if] si\ 'illac ,. in tit' Cetral Airilturil Relgion. FAIDIJUpersonnel ,pcnt to week iii .\INllalhp~cbeing sur\c')d. innortdr to ,i;'.,t, tire cnirdition tof tile planterslihe tir \,ci Iis also err conuLlucred b\ [.SR aid in tire ATIPI:rari.ist min v illueas.,' -.\ tinal report will be puL-il)icd h\ ATIl' and FMI.) sometiitime duringI ir). 

6.3.3 (IL'IVIA'T)R EVAIi ATION TRIAL 112.4.31 

Objectives: The ohjctivcs were to: 

(a). C'opare tre ileprationr of' differnt cultivaniors that are currently availahle or are under 
test nti-farir.(b). Assess \we-cd levels on rinw-planrted ficlds hefuir' ain(I after inter-row cultivation to
ntieasilr relative effectivcess. 

Justification: With the Crirretn eilhliasis in arly Irlowiin! aid row-planting, weed controlcani be a rmajmor issue. Gr d inter-rrw cultivaiini is considered critical. The Malhoncultivator appears to be effective for \eetd control, but is somtniewhat heavy. Lighter andrimore muaetiverable cuivatirs are tnow being introduccd. 

Approach: This trial is similar to tihe one conducdic durini, irc previous stasOms atIt had Kanye.eern rothlesii/el thar differein culrivatirs will perforrn dilTerently in termis if easearln speed if' operation , and iii terrirs of- effectiveness oil' weed cointrol. A total of fivefarrirers wer to be selected by the AlD oi rhe villiniress to test diffeent cultivators. 
Results: Difftercn cultivators were trot effeclivel, v ivaliattd bCCaUse if late implenenralioirib this trial. The factir mlost lirmriting in inplemrenting tire comipiarisonsselectiorn. hi sortie cases, is original sitethe areas slected flor inter-row cultivation had limited turning 

File: R1I(i/C6 - 51 - Date: December 13, 1989 

http:112.4.31
http:vitlag.cs
http:112.4.21


space which interferes with other roi,-planted or broadcasted plots. During future seasons, 
site selection will have to take into account needed turning space for donkey teamls. 

6.3.4 ROW-PLANT FIERTILIZER TRIAL 112.4.4] 

Objective: The objective %.asto compare, under row-planting, sorghum grain yield response 
to banded 2.3.2 fertilizer at two rates, andi farmer's assessment of it, with a broadcast 
application. 

,Justification: The ria was designed to support the prornotion of row-planting. Fertilizer 
(2.3.2) has generally been ava ilable in recent years tlh ough the introduction of tile ARAP 
scheme. Most farmers had been broadcasting fertilier. Ilowcver, there has been a strong
interest aniong row-planting farners to kill)tw iiiore about applyirig lhe fenilizcr witi a 
planter. It hil bScrr sugg.,ested that a phosphate fertili/er applIh:ation, much below the 
standard 20 units P/11a (e.0.. 6 unrits I'/lhm ,hould provide as much as 75 percent of the 20 
units P response. 

Approach: Althotwh more firncr,; sho\,ed interest in rork-plant fertili/er application, only
five fanners effectively iniplelcntcled tile trial. ILow implernenti,,om rates were as a result of 
poor distribution of' rainfall, and deelndency oil traction. 

The following four ireatrrcrrnn,, \\erc iriipo,:c 

(a). A control - rok-pltnntel \%it out fertilizer 
(b). landCd - 2.Y2 cttni.oient 0 hirrunitN I"ha 
(C). tari-dee2 - 2.n cqrir llo',il to 21 tirit, l'ia 
(d), liroadtdcai 2. _.2Celi\nllt to020 unit' l'/illt 

RestitIs: Fificen ftirncrs in thrLC \il,,TS wcrc oriirrally .;clected to host this RMFI trial;
however. only eighit farmnrrer \\ ccl rIde to irrpheucent the trial. l.ate planing rainms prevented 
some farniers phxin,s tirfrurm rOw s il cctcd for the trial. Dati for this irial are still to be
iinal /ed. 

6.4 Soil. AND WATER MANA(IEMENT 112,51 

6.4.1 MANUIRE RESOIR(CEI; ,\SSISSME.NT STII)Y 112.5.11 

Objective: The ohlective \%as to iscss tie availahility of kraal rianire and farlners' 
perceptions if its rise. 

Justificationn: A success;ilu rccoMrrnldiliOr Oil tre o1rsof krtaal inarnire not orlly depends
il achieving techirical atiid ec'nomiial resprrsis at ire plot level, hut also on whether 
inanire is available, anid frrrers" perceptions about the use of iranure. Pro*ect experience
wilh hsim riraitlr' ill te fields indicated the possibility (if imajor logist cal anid labor 
protblemnis for irarry, i'i not Iiost farrlnrs. 

Approach: A survey was rrndcrlake, in three All"P rt'searcih villages. on tlre availability of 
ianure., trai sport. abi r ;itil inrterests in the research area. A total of thirty fannicrs;, who 
owi kraals ind could crncecivahly utili/e ircir manrirre resources, were interviewed. 
)istrances becten fihelds an krmals. ard the (plantity ofilmanurre iir selected kraals were 

measurerd in order to provide iin Stilliat of Iow noLrClh n1Ianllre was, available at tile fani 
and village level. 
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Results: Seventy-two percent of farmers had ready access to sources of manure other thanwhat they produced themselves (i.e., from relatives and friends). However, twenty-eightpercent of farmers were solely dependent on ItIir own sources. Therefore, not onlyaccess a constraint, but the qulantity farmers was v : able to provide themselves fell short of
their needs. 

The most available and easily accessible transport type, at village level, was found tofour-wheel be thedonkey cart compared to a two-wheel donkeyNeither labor nor 
cart or a four-wheel tractor trailer.draft power were considered a constraint to the use of kraal manure.
 

Famiers perceived kraal 
manure as being a superior soil building option to other alteratives,e.g., inorganic fertilizers and straw incorporation. lowever.manure to fresh goat 
they did prefer old cattleand/or cattle man ure 
because of the possible weed introductionassociated with these latter types. 

6.4.2 EVALUATION OF .MANUrRE APPLICATION 112.5.2 

0hiectives: The ohjectives of this study were to: 
(a). Assess yie!d differences bet wecn kraal mantire and control; N and P fertilizer and no 

fe rtili/er.

(b). Assess the residual effect 
 of' kral manure thtroug~h viell.(C). Assess the interaction of1 nlultire benefit with season.(d). .\ssess the chatlle illeffect of ilartre application %hen rnoivil, Irtgit tplaid to lower

slopes ill t(lopo-Sequlicne.

(e). Assess the economic benefits 
fron tire ise Of krral llillitile. 

.Juslificalio)n: \ hi.tririCal backgrounld ,ldV nitesaround that Shoslu rho fieids ;s ere tirst tilledIW(X), Mshile those around NMaksat atnd .Makoro were tilled in 1920 andrespectively. 1941,
Tihe nine farmers who parlicipated in this agrotonilL study had
allocated to therm, and hIad tilied themn 
their fields
 

for over tperiod ol sixty years. 
Most farmers in these villai c'e'shad never used any fortt of' soil hutilding options sincehad farirned theythe piece of' land illocatd to lhim. .\lthough feirli/ers are available atcooperatives or BAMIt, farters don't huy them. lhence, 

art 
thi., trial was designedwhether moanore was,, attractis [Option11 nutrients to the soil. 

to assessfor addint
applicaltioln, it is 1sunrleld .,\s a result of itsthat hulk densit, is liktl to decrease. hile water cottert
increalses. 

Previous o-statiotn ,or!k o)n kratd inttirre, tested
generally produced 

over a leerin (tfninC seasIons, hasti,\cd results. Ilo, ever, lie response patternt indicates thatresults were hest yieldobtained durini! hih raiitfal! years. and when manture is applied to sand, soils. 
Approach: This irial is a multi-sea,,on trial and is ireated as n RMFIwill ,.viththe hope that iteventually he untler tile farmer's control. It corltciting tie trial, three sitesselected werein each of the three villages (Shoshorig, %:.: wate and ,Makoro) throttlgh the farmer'sctormmittee. Il each village, selecltd fields had to le either or lower slope. Faclh plot 

oilthe uplpr slope. middle slopewas urne iectare. [he trial consisted of two replications, and itwas all row-planted. The folloking treatments x%,trv imposed: 

(a). Conthol 
(b). [cein onsilia kraa!I rimlutre every secorid y'ear, beginning year(c). Ten toils/ha kraal mtariure every secotd 

one 
Near. teginning year tmo 
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(d). Twenty units P/ha plus 60kg LAN/ha every year 

Results: In this first season, six farmers in three villages have implemented this RMFI trial. 
In all cases, manure and fertilizer were hauled by ATII, to the farmers' fields. lowever, it 
was noted that farmers have demonstrated a resistance to hauling emanure from their kraals, 
due to the high labor requirement involved in transporting and spreading the manure. 

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

6 I ;RAIN CR IICAI
 
I+K I I.IZFR ANI) ((IN I RO)I. IAIT NIS
 

I LAItt.F SCORG;I0 M YIIt .I)5 IDS MANI-RE, ('i 

ITiio , _ - -rt 336k 

IFcmliicr 357 
Control 2S7
 

In conjunction with previous on-station research, extension recommendations, and the on
going manure resource assessment study (see Section 6.4.1), this trial was designed to verify 
the agro-econo nic response of sorglhu n grain vield to tlanure application, under farmer 
implemented (Fl) cionditions. A break-even analysis was conducted and costs weir 
calculated for users and non-users of manure. This seasons results showed no significant 
yield dilferciiccs eI)teCCeI trcatlICN. Within the context ot this study, it Could be said that 
there was no CvononiC benciiii from the tuse of kraal mnTIUe1. lhowever, it s5..'uhi also be 
noted that as kraal inanti e hai, ai loiit'-ern residual effect. vcith high initial costs, an 
econoinic adl,'at:it!e is unlikclv in the first %car of study. As sucth, it is desirable to 
continue economiic -ss+ielts for the stibsetticnt years. hcfIore drawing any conclusions. 

6.4.3 EVAI.VI'AION OF RU N-OFI' NIANA(;EINT SYSTEMS TRIAL 112.5.31 

Objective: TO evluate at three levels (design criteria, soil moisture benefit, and crop 
pr(hLoctlii0 out conle s) scveral riun-off anagelIe nt systels. Production outcomes can be 
evaluated both a!,ronoiically and econoiiicadly. 

.hlstifiCalion: ()hs'rvations of rainfall run-off, and the potential for increased water storage 
in many soil profie', i dicatC' that itld, Could h. draniatically raised in drought with 
effective coiitril of ru-ioff. 'eriaiieit struclures and tillac sysleis can both be employed 
to reduce rn -off. I'erm tanent sinctures IIave al important advantage over tillage systems in 
that tiley (tvo not need to he re-iiplemiented every season during the bottleneck tillage
planting period. A cinetfi/ciist isseSsnment of such systems is required. 

A second season of Itctini for run-toff coitrol s,,stcuts is necessary. Last seasoii, with its 
higher than niormial rainfall, prodllced 110 iiiealsUrable agronolic differences between the 
systems tested. I lowever. ,everal design prohlenms were idelltilied. These include the need 
for better control of llalt pn ulations and plait placemeit in systeis with micro-level water 
concentration effects, and more ttcntion be g.iven to plowing patterns within systems 
because water reatdilv i ins' es along the plowing lines. The most important design problem 
related to 11o(1 \ater Irom o1ff the fieldl or above the trial block. Ston protection is 
required before shallow bonds ssithin fields can work (these are discussed in Section 6.7.2). 
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T'es!;,g of ihle redesiened s\'tens k required Testing inlanothe rainfall pattem is also
 
impon anl
 

A)proa ch: Si\ trcatnentt. %%ere compard. "he,. included ftour Irom lst season which 
%%ere placed on pr,.tcisul.,,saen *treiaS
the plo0t aI ltOre. hese tour included single plowing,

dothite plovinjl. I.trip CtLllti\+iinn lhf l re\VCltrracini,. All plot %%ere row,-planted inl1988-89.

A iilacrti-catchliiieilt u\atCr 
lirs ,tilii! IreTa %a, not includeL ,.\dikd to thC. ftour treatments%%ere a mlasmiv ridte and Itlrnro, , sti'nlthat isa deSli!ncd to comtletelv ehiminate run-otf 
and optifiiie v,,iter lcrtlion nid plailt lattcet nit. lthis,ontu i kcillt usLasnot litactical for 
area farmrst, lt ,+.isct itucird i tht SA('(\AR l.,intland lh't iticitntil Project
(I.W\M ')AtA Sl iONtuit ,i -. L itLt i tot] l t i l tl'lit .i t+ ll , t I:'.+, lld iti civ ilt\ ,
rtainftll . d N ips ll ut't1t1k % t,iles i. the ahon ott I, 01tit- ,ulm or tit'd ridge 

htI fic'itl., hilt tlt iN l,1ll itOl'e ,lti t itIl , IItI- 1 rd tll \k,I r iSt~ititttiHti Protect 
, tiIitik I lts! I110 ht1u01-'il hut tefitsC i1it 0 u Ith"ili' tl t e rl, 

Res lti: Si\ l ,ill ti fllill lniitn irelt't tl tl th heM lu lj ioc. ilWk\ 11,i 

IUl tht tnI t i Ill ,INusefIr l l urt r 1 ItI IItN 
 It' It iit s h ' t' \1tt ,11( i th,,tfilt C tt.tI s 

til tili it- itt l 111 
 I lt't,,IC'u, s ndIIhce'% r is"+ttlfc'tlI'C,, ,+ill'j~- -1n1 th tI~% c, tltistlrth fi ' +c R lanld JWIm~n' I101I lindoNIhtt ttldstMCti C I 0111ll OW A~h~AJ [)+t'M,u l. 'Il'hlIN 

It 1 Il tittl ll , lt Ih , st l I I I IL 1l ott (hIt 1.11ilo it" h l.i+ ft' t10Ll I Ill 

[Ill,%%[kr r .%I\l il,ihit' for kt IcC(hn11d10I L".t ultu,,t' cusl Mi11 1+,Lt It~r PA.0 , r I , luhh ,,n111'.i+ tt;ll il m ttuti~u ts t i hlt I(it ,t 
' tl~ l.,+iti .iter 

' 

i It)'l ' + t' litiii.tto 

lflfu~fil e l- t' + t tlittl. fht1'C\ M , (til the,.ArlItr. ftill,titrl\,e 
 tiiit seii lilt!,ll ,

llot "tli 10 iLt I lcritteriiip hss c,uIlti. 1O It"issLowitt ,id \itwnrl
lt llht ll\t", cl 


'i t.Iefu ls i ITrl;lll tmll
.tI \ Nt'l Ilf ' , d oti \ilh pliptrt n ttuflank thes h f i 


Ihl .t', l Ituiti l tilV 1 ll!'j to[ hl'tttti RRii I t'i, . rip, ttrraictt uernii cit. and5 littili-i nt 
or itt huh!+ t~ttiulrl ,it Iiirite' I hisle'til te+nitesrll uie i cmee ft f bnft 

tIrltiseitii dnht-CIttlu lilt' hsI o h el sIIC15 IN0tlitii
Slitihkt isilli tlsl ttl !t ,htilt,prItl tl to, i li. I of n rol 

' ttl Itup ks-tou tut ti kcii t 
Ill1hter M I t ll,1'h t ICtOs'd A ddtith ril\ttd ii lllu t ,1ttt hfor 1l' Oe hertbicidt 
hr 1i 1t i l ,is i lll tilt'I tllt i , I fetlit' , riquit.'dIlt hithc t " Ic ti L iitlonCf'l.
Ilhk \lgtilllumhf, ltitlltitl,I ll stt'lIt t tltit ii N ith %vtri,i Itlt' I tiv, rai,rain fall.nld
stiit htU iittl, 'iil, ', 1ll itt'd isit ilt i -l i uht\ ttitm 's iltsttll r1ih t 

\i t t %lii, -t c i l Lill diL lli! tiittl:ft It lll i u l t'nled ll a in.ift 
stit Cli I't i' l i lt Itt i \ , t'it. to lml s t ush is01hliNCI t '' llll l !nistui rl oveutar
 

t\ C Iiitn l llI isL it- titi lit+tltt t
Ic\cl 'llt al ol N-11,11tit halt. itItritt' [I- i, m- pioi~lt', <i hw llc~nim al ute' ihth lllink'el ' pij protio.~ /lill hn., a ;dee lo ,%t rai<Le. of 

t'A till ris ll mi'itiiiiii, \lt' Iitl\ i , t i it t Ilt 'I Of t111 s,!it e ut), 'll arel1t' 
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within the field, makes the system attractive. 

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

6.4.4 WHOLE FIELD RI 'N-OFF (CONTROI. 112.5.41 

Objective: The ohjective %%as to( imlemetnt and evaluate simple storm drainage followed by
contoured ridges on rortioN of fields abiove tile Rainfall Run-oiff Management Trial. 

Juslification: I-or sith lar,.e ,,tershed;. control preventfieldf, tlranid weater structures that 
flooding wou,ld be of afue. .. one 24 hour event of more tharn 65mm11 is\t It rainfall 
expected :n ot 11cAoos Ir inl tile Ntahralap\,e area. Flooding has been70 lk'rCert Oll 
observed as a major pirlrob'r on rmn thids illboth droug.hit anid \vet %cars, aind farmers 
indicate thal this is a scrioti problem 

Approach: lire CO'itr1iionl ia Ind at upsiope l3yoll adsic uradeif tile side of' a field. 
from Uli, ir.ahelile] wasraking soil tire ioIpe sde,. A d rlori drairr,_ is crealed. Coinstruction 

to be done a trattor 'rndfr s h, I.. Il'los, smaller%.ith ani C jOid AR. tile hilnid, contoured 
ridges %%C'e to If.spaCed A I 1r 21111M IrLturvI lill' 'ries level TheseAl,tr i a Of terraces. 
were to be platd (11 ttlr lhls [n o Ithe" fiels Are ir irrer ttrurefd e\ith 1.2 to 2.0 
percent slope. mird Io rtcti\ imtitextled. .ithless slope 

Results: Sclaric lrnrrmm'C s 1t01 ill+ t1l lsll ,t ten 1riseh l'e hunt lI,Irr\ 0 tlhepropsed 
,i p t. fit:utLultit rCA' Il I. t 

l tli',L list( ixtr'-[ti l lrl (it diverstion ; 

field sites, i, ul', I 10 Ill iurhm!,' \ 1itihost farmrers oil 
tlre dlsi$lr ot ' i ,H\s Irrri'tr, , lrlt lnset lrrsise nUlidr 
that w ir ld C 1hnrirrl m 

it att ATII',irme ohti %k, nton rmiihhori laindi areas. ill, 

Consutattionll ;sithtie Sod (CoIelrslin rullt. propos t.at tire flriil center around the 
development ot rirtill tirrior lo Iine, tiht mu tlrou'h tire field itself. The latter 
;1p1roalslh ulltid to Iles,hr, irarl 1 le 0 :elf , , tileWird ),'c hnst as %eli to neighboring 
landscap., hi soildki ironic s llcii a liinirr oatir tielttirit[11 safely carr' floodi could 
water. This %i ttirthr tltssed hm,. t.irrrers durinit forimal end ofIssi ll1he Shofionr 
sealsonl ;Issesr tllrts, 

6.5 '"F\ It F OIIMIIN'126I I 

6.5.1 EVAI,1VI'AI()N F01R(IARY IN.1'(I)N IllANTIR 112.6.11 

Ohiectives: 'lIhe Obte Civ, of ti, trl1 % I ol: 

(aI. lest frle oplierarin tilt rrrrirMsd irrl0ionr planiter ltiliictured by RIIC. 
(I). lvaiIirr fire oliWr.rrtt oC-r irIirt ird irav texture soils, and over cloddy and fine 

Weed beds 
(c). %leasrtre ,.. piolimi(iitt.r ,s 

,
.Iuslificaltion: 'Ilfv injection oriinAlly idfentified as a technolhgy whichro.ir\ rlltnrrrrr %a 
could give firrlrers lrrrii, (irtiil 'rivrru,, lanting operations. Because it :s designed to be 
pushed or pull'd h\hrumis, reiiarrC; 0rr aniiml draurghi and tractor porver for timely row-
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planting is effectively eliminated. 

Last season, several design and itMtanufacturing
models. 

faults were ientied with lofaly produced('orrections made prior to this season by RIIC required furtherOther groups ot-farm testing.interested in testing the planter include: ATI P Francistown;)velopmntn PalapyclTrus t Drylan. Farm Molapo Developen t 'roject; I"SSR: FNI DL and ALDEP. 
The rotary injection planter was originallyv designed for no-till planting, bUl informationscarce on how well it will do on1 is poor seed beds, in lluotswaina. Previous use,has indicated th at the in a (Iry year,planter perfions letier otn sandv rather tian heavicr -texttiredtle Mahalapye soils. Inarea. net gaits associated wilh using ftle injection plantterof secondary crops. rather to plant a hectarethan broadcasting them, indi'atC Ihi positive returns perland can he ccttCd Seed savitis ohtaitd by usitg 

unit of 
the plainer ontimeieh ile extraplattitn labor rcttird to pull it. 

Approach: The trialformat chanimd irun RMlFI to I-MII priom to rlcrtritatiot.origiinally ct i ioittid It wastfiat variot,t soil t. pc. and coittitiort. (t'.! , dilictino, "Oil Mttoisture andClod sit eOttditiOtl,, ;OtUld b' tnotitVteItl ol fie'IdS %klicitssoti h pcr-lt plaltitie coniparisoisoii poor S .rsu., ,ood ' iL eor iiiiiinis. It %sas proptiSd that INS0'RIl pmrovide field[11011itorifl,, Mldi.\II' recruit .truicrf.r MIo cotld plos earls.
 
I'illti1t' till, tM
L d allt ill- Seasnl, thus diiScotiraitIr' lit. lr tuSt I illingMorc-e r. if t early.'I Itit't ill tSIl! 
tile roc l t 

It"hrOitr\ inlction I p1mltr %%, swirprtSirttt,\ low. nakinotulordiur irtliossihlc. ]Ite .%erc ti lt",ttI1111ItI to ltoSe frotti. an(1itheretOW ,J Il s.tI iet\ o11 t0i t\Pti..,, dflt etitdilill, 

fItrt'r I i I.tko!) md. h,h ni %kter, 1ir s Ic \st It ci'IIt, 0 !htlull siht1etIrt, 1h1 , ii lit' I- tI l aric r .l tu , It0 'lIIt: 1tAil tr Ild 'tt IiI llItLttrt'tt ,,l sute r1hitde atCltl sd 1iiisstlile. kOIIIrt'Iitt- ssl tt )iJ'il II !' fit 
s'. Atit ti. AItt-


l I Nlt Wtet' lt t t IItJtI i t luli il 
lpue I lit:
, S oit,, brttatiasi uni t . ji lte l M,lII.u luiiii,\ t5I' l it' siriii'N iAt".. 

Re'stilts: PI 1( Iinn plaiP Ititig Lsl *tiiiie IItIuitisi-i rotarto A itI' Niulltjn, .0 01w pla iiitittn ilaiteis \sere deliveredictr ssi, lit L'rctl1 IIli Ntt lipt I)Cstltn i .IItII +'rtPrlojct (NIDP),iil Nltiri, for tes, uit oi Nnapht sOiki. Ae ,Ctn.tu paI;Iltr s is s'tit1 t1 theI 'l)"tilirut'itt ItIIt il(lH ) fir lealayT
Itti!' til I irth nhL ltid lr111. lhi ' laiter Sti!1t to 1I)T wasIt i1 t I0 hiL , tIi IO 0tti testir5, SfIIco t ttedrIMr111'R! M-%C11~t it mu the ttit ti Ittritjf]ldlf(t- %%',flt' ;IkO,( I l "lwt of' tlteId( lto het .it Irt co'lul ntl hi" tu'<+e for plantinlg 

lI I c rI'm r,,- ( it pl(- N lak to ,I hItur ili in li Ilet%v1 i h- eitu til l bi tiei frtili tnt ter 

i phait sOrtImn. No Lim i Nakttrttr,, Ilt ,tte sillit 'hitert',ihd r,'rI ill ti,itt tire ptlan.o. l iiilihittr of ,irters irulttrete[, it ,I tt ri lt s 
,ter. Tlh 

r Seac Ntitisittrter irtlerii,,( poititt I0tteral issues w 
Ihis,h+ ct'r, lack of"

slti r r11ih llt'h lWi)t i)T-le sifer-scale faru1t'rdCtL'Ittitit' (r releetitioi) oi tii' i itt. i pla iter s"sti1. 

n)ntreiStmt for ht hflls ttt't l rmtit,ht . tut' i t c t' i st- niNtitthlh,, .,VIll'. rallier lhiatt liueafl sars-u. hig'lir %Ilt' 
lu 11mti was offered 

Stti stlh &S1tt111tttttrt1hl it tcS"i.Iti ti tiIltluii allf tt'i ,s 
t ,pea. Last

t'.fi l %',mtt detii r t tht ,Ilf]rItL'r rttrefore farritersrlliih t havt;. 'L't it )itt setl ' ft ltttt,r ill t ier tt tiht;oiit file seed. 
Arithtr rt'to riti!,hlt lhieitt pI t si/cS scrc Ct'larHtttI rel-ative to tholast s'aitrII, IhI si/et ss'rt ftild 

used Last seISOn.
h0 I) by 21 nlit't.rs. "lrisSLu;Sr, plottrilar_,vd tt on-tttllt'r sizes werehtectlar.. .,Ithtnigh trle-quarter ILe,tre ptlotsfor ilte art' probably hst suiledinliC1itt panrM . arti rS lnit!ht Still I it'v IS too lIr , air arwta to devote to a 
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new, as yet unproven technology. 

reason might he that tile planter used laSt season had several manufacturing and
A third 
design faults, which contributed to poor plantings on some of the sites. It was tile first time 

and when it failed to operate properly 
many of tile farmers had ever seen such a machine, 

they gave up on tile technology altogether. 

A final reason might be that farmers were not properly trained last season in how 	 to repair 
the seed 

and adjust the planter. When breakdowns occurred, or when they wished to change 

iany farmers became discouraged and returned to the 
wheels but could not figure out Io w 

up on tle injection planting tecelmologytraditional broadcast system, giving 
k, us 'd on four of 

Despite the lack of farmer interest in using tile planter this season, results 

the five farmers (all from Stoshono) M10 ued rotary injection planter indicate thatItr the 
id seed savings are possible. litmost ca.;es, tile

ilthls are obtainile,respectable sorghum 
io broadcasted plats.

rotary injection planttr will reduce ald eeti-OutL plait stands relative 

5 days). Ol average, 202 t (statdard deviation ofThe mcan plitiin! date ,a,,s JatiarN 
ltll in iand planting! (standard de\iation of S days). This elapsed

days elapsed bc 
tmo plots xhict %%erc re planted (tile Ito poor ciicrgence associated with tile 

time includes 
various slopes within fields. 

initial l)laiting. The plots xscrc plailetl Otl sadily soil, Itl on 

raie \.as 	 2. 1 kj,/ha. IslaId3IrtI tCviatio of (.,3,kggha.). This represents I 
The mean secdihg 
large seed savin!s \%neli cotimpared ;,ilh Skgs/lia. for traditional broadcast. The mean 

, {standard deviation of 2.52 person hours per
plaittiit tle w,,as S 8' piIsoWrl hlour- ctkrhcciarc 


hectare).
 

Table (1.2 presenlts citerlice i standhottit results. The rotary-injection planted plots were 

,rd pllted at approximlately the same 
comnpared mth ncigllborn Irolcast fields po0\sCd an 

tite. 

.\ltil 2 	 FMIRI ; CF(tSIANiXOIN RISil IS 

Ilt ROIARY INJI' ItON PI ANII) P MS.I 
StAt IAI ATYI ARFA. ILQ, Si 

IvI l)s1.1Nciglih'. rLg Ih'1, i 521 

15 79 19'.66)
R Ijt,tu, iPl,t'tr 

lC-i \LWLt lIlt , L .LgIhi'.ithIeIIiLIICC'Iedimulatll CII~IttlllLit 	 L lit) . ll ImIIIL.ktt NI 

11W'cnflIh lxrtcol 11 N1.nljfi(A1cci%', h".LI 

Icexer platlis emerge'd (per ieelare) on rotary injection
As indicated it Table 6 2. si inificantly 

briadcasled plots. SurprisingIy. emergence stands were 
planted plots thanitl nti!hhtrihl 

Own otiltthe neighboring broadcasted plots. 
more variable oit the rotary initction planted plots 


two plots was (kigs. per hee are.
The mean grai llicld. Itastl oil 

ni planter has beet designed and manunfactored 
A newly desi gnted ,c rs iot it lc rotai in ecti 


le' iiico iping .ear.
for testing LtiIingi t t 

6.5.2 EVAI,VVIION O1" IMiPROVE) D)NKEY ARNESSES 112.6.21 

hlie oective was to evaluate the Kenya donkey harnesses under farrmer-
Ojeclive: 

managed coihli otis.
 

1K-cnyan donkey harness 
tJuslifricalion: Previous ,VIIll resealch conducted vith tile iinproved 
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indicates at problem inll, the harne sirap, whici hitsundertaken by RII" illicalet1( increased el'fcie ien c, 
now been si rengt hened. 'T'esis

of+do nk eyvs using the harnesses.
 
Approach: IHfarnesses w're given 
 to a selectedl group of f'armers whointer-row cultivate, antd/o r planned to plow/plart,traisport firewoodharvest, these f'armers 

anrd water with thei r donkeys. Following%%ere sureye.d usilgt at tiLes:tionnaire develtiped by, A IP Era ncist(own. 
Results: Eight armers (ill Makoro and Nlakate villagest) s crc providel withharnesses. Six ofit' iteiilit were the i piroved,utv eyed t'olhowing harvest.have lteir responotsesbeei sent to Iranistowi, for coitiinteti analysis 

to tile survey
with i:rancitowndetai'iig the comhirled tIt.I data. A report,Of ieWsurvcy, will be prodlucl-dtia later (late. 

For livc of the 'ix \ll\l .Cc t riletfS, it was the first ull ,'iliproVLl htirllite . "ite iciltanlitli, Ia tller WI t ted us 
IiotI that tl l,id used the

i! ai ii
'i , 

ilmntj ld harnet s duringprcvitu i As0W,, Is\k l0iriles
for jtiml iili. illa i 

used the IIantsscs for ptiissill,. pi.ii'll. titlt it ili oic't for lllih 'iriiil! onesix l ,;rnc o~is,tw 
i and culikal ilti : anl :55oilll l' r11).1 Ow 1tlllt1"Wt' l lI plantil,did IliOl tC.tlst" 1 AliSOWN\01)t't ith'r tdonike\s. 

liltic 0.3 st 
5,il/t iltIlllitlll S liit 0titthe h it1 e ", iClftrliscsilltils As, utli't~tn it ce, based on tirnnt,'r. lI ilr, sst'it' ialmoist tlttithe iiprlvel har 

niti s in jtraisin, Ole peri'orianc.e ofess', in ll ti olts t- e iil tlei ilharles, stll,i,, andi pads.,.ere Ni otiler proble isrrteC-d COtiteri lill, 11flit' rtrll' lilt' ilf ilte hIarlesses. 

I AM F I1 I \,1.sI%11'1t 11 N I, OIt 1 Itl ttII)\1 I)Iill 'k' II.\tltI.5-; M 5. F i) ll.t StII.t .\IYt .\tt ..I lJ511. 
ik 

1\-1,R A 1')) 1Xlul I LRM S. lllf~l AiPYSI hl+ 
1 trm,v,5 icc' NcIIl 

53 .t1 
Va I mil cli.i10 'it, 

IIi) 1I i7 
>Ittm tip uwng ciwl' h ill) i ID 

The si Iiters llariliotltti\ repitortte that paling %ius tile harnesses'Citi )(ltii , nost cfeclivehtea sC of' tilt' protect ion it ro iitidiiitprivet'it'ilt ti'ir donilkeys.,Recom mendedtio the hamitess in iutted: 

(i). lakt thu ss iltmtttiti es (i a hat rh1. RMUeCli l110t' stoil I rts)OlltIii ' Oif Illt' \ ,i)idl'li itlie> ( I iW',Itll ,C)
(C). AddIl Padd~ini!. 
 to flilt ,t,lips, (2 i-t,qlirin ., )
dl), M iktc ilict molp,
liit' 0 1ttl'll I C I lt,<1)t0l1Wt
 
W )' Thicken'i the l~ I 
 I it' Polllct)
(f) N ot ill rl kCHItllll, ,C 'tl lll'11tt I t pil1' 

At the end itt Ow, thit n, I.II' k ill traisfer iti, i, tpiAI DEl' , it iltrovecih ltes .has agirel lit AI.I)p10It)inlelt itllljtrivtl ifnIkey lItTdoes ill its general exlension package

Ifor tie etitilitl! ses ilt.
 

6.5..3 I'IA,I N Q( 1?0I(: NIrI.,A\IN EI !11-. fi3 
)h, echi v(': l i i 't', ,s l w 1 wrltm ii t tf a plait.rthat slic ia fly desi i cd for iro! i it ag in sttf the S ll stlgiilaril latnite,.
 

r t 
 i 
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Justification: Because groundrtuts 	 are a soft seed prone to cracking, the ned for an 
planters currently used in Botswana, were not originallyappropriate planter is evident. Most 

designed for groundnut seeds. It is not certain, however, that an appropriate phinter would 

be more attractive to area farmers than the traditional planter. The ecotontic benefit for 

farmers to use such a planter is also unknown. 

Approach: I n FMFI format, fihe use of the groundrnut planter was compared to that of 

the Sebele planter (i.e., a side-by-side comparison). Initially four farmers selected this trial, 

bu! only three implemented it. A 50 by 2tm. plot/fanit was divided into two equal sub

plots for each planter. IFach t'armer was given an equal am'0it of seed for etch sub

plot/planter. 

Performance iteasmrcmnts i'ntlcded ai noun t of seed nsed/given area, staticd cOunts, grain 

yield and farmer's precrencc. 

were no significant differences betwteen yiclds, but plant populatiots for theResults: There 
groundnut planter were si gificantly hither than tIlose for the Sebcle standard planter. This 

was accounted for by tile higher seeding rate of' the groundittn planter. OveraIll, however, 

the farmers express'd a greater interest in tie Schele standard planter. They considered tile 
addition since tile Sehele stantdard planter couldspecialized planter an utneccssary costly 

perform the same operation. 

It would, however, he inappliopriate to draw any major conclusions based only oil a sample 

of threo. Thereftore. tirther assessiientt is Necessary. 

6.5.4 I]VAI.LU' ION OF )iH('l 	 I101E 

Objective: 'l comitpare the pe-torialltce of the dutch hoe and the traditional llaid-hoe 

across a varicty of ocat otis irld tes 

that traditional hland.Justification: Pievious rcsearch in th Maltakapyc area has shown 

hoeing reqtires 37.h person liours per hectare weeded (ATIP Research Paper No. 1). If 

household lahor is usec(. then weedim!, rcquiremirets consimtne valuable labor ititle. which 

could be used tor other prxdlcitiv c putr CS. If household weeding labor is untavailable, then 

non-IoUsehold labor can he hired, ht at it considerable cash cost to tile household. If 

weeding is not pcrtormcd, lhci the expected grain crops' yields are advcrsely affected, thus 

reducing ilet tarrit incorrie. "1icrefore, %%eding, labor using the traditicnal hand-hoe is a 

considerable cotstrairit 6cr limited-resource fairmers, no matter v.hich type of labor is used 

(or ultimately not uscd). A %keeding tocl sshich can reduce the hand-wecding requirement 
will positively impact otl the profitahilit. cit the traditional farit sstcit. 

Also, as more farrier,, switch from 	 traditional broadcast to row-platting systems, tlLy will 

need a weeding tool ,,,.hich reriilvcs 	 ssCels froii within rows vitliotit daiitaging tite growing 

crops. [he tlrailitiotal hrld-hoc cacniot be osd Iffcctively to remove within-row weeds. 

Due to its dcesigtn -- a slicitig blade atiaclhcd to a locng handle -- the luitch Iloe nlight be an 

effective within-row wccdtig tool. 

Approach: At the he!,inting of tile \scling season, Dr. M. Phillips, SHcle Weed Scientist, 
\\ere distributed to taners ittdistributed 1(1 laser I );tch0 Iloes ti Mallalapye. The ltoe's 


each MlhalaI\yc reseirch villanc at tile end of' Felbriay. td denonstratiois were provided
 

during March fainter !ciip ineetliu,, A follow-p survey, designed jointly b) ATII'
 

Mahalapye and l'r)riisti', i, was adlinistcrcd shortly before liarvesting began.
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Results: A total of II fanmers in tileFrancistown and Mahalapye areas were provided with
Dutch hoes. Their responses to the survey were combined in order to increase the number 
of observations for statistical :nalysis. 

The hoes were used by the respondents (or their spouses), and in over 50 percent of the 
cases by the respondents and other household or non-household members. Of the II
famers, seven used the Dutch hoe on an area less than one-quarer of a hectare; one used it 
over one-quarter to one-half hectare; and three used it on an area greater than three-quarters
of a hectare. In terms of when tileDutch hoe was uIsed, the I'armers were almost equally
divided between middle of and late in the season. 

When asked if the )ttCh llhoe was easier to use than the traditinal hand-hoe, approsiiilatel,
55 percent sid yes, 36 percent said the. did not know, and 9 percent (one fanner) said noAll but one farmer said they would purchase a Dutch hot, it it %%ere locall' available.
ILowever, when askedi if they woold pay between PI5.(R) and P2()(XI, approxim:ately 55 
per-'ent said yes. 27 percent said they did not know. and I1 percent said no. 

Summary statistics for specific compa,risons between the DitClI hoe and traditional hand-hoe 
are presented in lahle 6.-I. 

iBITi 6 .i s,:MNIAR) N I ISII S F.OR COMIPARISON 01FnI It 10 .ANI) IR \i)t INIM.IIANIDI 1.., N AIAI.L.IYI: AND FRAN('ISI1OWN AREAS, I'M".SW 

I illchlkcripti<n to "Iraijllondth tad tht' N, t"lil"i)fli Knowv 
.. . l . I I IT •w 11, w I LIMA ', )I 
 K .OIu 

1 s-en ttl 1 110 Wotirs m tn t t'-f,, l 'ktc, 1" ,+ I, :
 
2. Relllo'.t,". dcr vand,,l it N vd,s'd i't,t ,

23 HeoC III IV.t IT I ie-4 I It I I C' I Rernov s A.ced, o Iti- kl,q ,.. 
 51,
 

S Store durrile impleemet ' .15 9 27,6Can c',dTI- t i, p1lail, .. 2(0 I+,(__.. ..... ...21.......... 

(Jztgoruc, i LIM' l uri o1pcrc"nk.r't .1tI m IT areiXnlc'11Sc In hN tIlrlllln)inl'r 

From this study, it is hypothesi/ed that the fimners" evalualion of tle Dutch hoe is
fuictionally re ated (contingent upon) when they used it. In other words, farners who used
it during tile middle of the season might he more likely to positively evalu,-te the Dutch hoe 
ihai those who used it late iii tie season. 

6.6 1101SEIlOI) (CIR(CUM'ISTAN(IES 112.71 

6.6.1 COOPERATIN(; FARMERS STIY) 112.7.11 

Obiectives: The objectixes Ofthis dianostic ,iud, were to: 

(a). Provide a whole-farm production assCssiCilct with which to compare specific trial and 
iiitervenlion results. 

(h). Identify twiidS in tic farmin systens of coolperatil!, farmers. 

,Justification: Since arablc agricultural Iproduct ion in otsa a flctiaties greatly fron yearto year, (ILIe in larje parl to changes in the climatic environment and government policies,several seasons' information ate required to adecqualttly descr:tle crop production activities of
collperating farmers. liVTesock enterprises also fluctuate with climatic conditions and
*nvernment policies, althol!i toIa lesser extent. A continual monitoring p;ogran provides
informatmt 
 onl respim,;es to the fluctuations, and allows for lhe identification of trends 

File: RI4)[f7C6 61 - Date: December 13, 19)9 

http:112.7.11


among cooperating farmers, such as shifts frinm one traction source to another. This 
infomiation assists in the identification of economically feasible technologies, which can lead 
to increased inconies without substantially increasing business risk. 

Approach: A post-lharvest, single-visit survey .was administered to cooperating fanners in 
each research village. Cooperating fanners incltcdCd those who iinplemented trials and/or
responded to any surveys condutedt during tile season. 

Results: Approximately 70 farmers were interviewed following harvest. They were 
questioned about: crops IllIanted, lands pliv ed and planted, weed i g, harvesting, new crop
variety assesstn ts, new cropping practices, and major problems identified during tile current 
cropping season. l)etailed results are presented elsewhere (PR M,89-2). The cropping year 
was, in general, poor. Ili spite of this, there was quite a variation il the results achieved by
different household, reitlecting to a great -cXtCot differences in the resources they had at their 
disposal. This was particularly evident with respect to tractionr. Some of tire most 
interesting findings were tile relative1l ,good r-sihs aChiCved by lioUsehm.ds own ing their 
own aninial draft, hut also hiring tractors (partially dependent draft househols). Initively, 
a two-pronged sutrsidi/,atioin approach -- corirbirred with availability of' tractoiN to hire -- may
be the best solution to attaining, tile dual national goals of' equitability and feood security. 

It is expected that the sane survey w,,ill be adilinistered IIet season. antld all seasons 
thereafter, thus ena lingitir identification of trtnds ill tire farnini systems of cooperating 
farmrers. 

6.7 ENVIRONMENTAI. MONITORIN(; 112.81 

6.7.1 RAINFALLIo AN) TEMPIERATIRE .M(ONIIORIN(; 112,8. 1 

Objective: The ohit'ti'vc N %N&, 0ilneasur all((if this RRI d" wa rainfall tcIipenrattre for 
all research sites. 

,JttStifiC.1 liOnI: large it HIordii rli alti ,Uaanon ill rainfall arid teinperantre acoiuInts for a 
large part of the n aricultitral produiction. Frm a research perspective, not only'.,tiroiu :n 
shol tire efeclt (t1 Otcs clitinic hat'ors be rieasured, bot diftercirt technologies nList be 
evaluated nit Ihcr hrli of t,)\\ .ell [hey do 1nitec ditferciri clirniatic corditioins, 

Approach: Rai)tlil artd r11CilTrattr have Ieen nornitored as iil previous scasons. A few 
adjusiItmenis have twell illdte iis s'ason. hn cver, inl tile disirihttitirr of rainr gitlges ill two 
of the ATIh' vilitjc ;lras. SCV'nl ItaiTes have beL added il Niakorir pioviding a total of 
14 gauges, thuis aldjitslir tilt- ga:!e density s-o that it is ctomparable to that of' tire other 
villages. li Shoshriu:. uir irC rerirte !Nattl.' have hCn ahandotnid itectse of the smrall 
amonIt (if resc ichi rescir_'. CIrt_'Oil ! ii tirrse A silriile.C has addedareas. ruart been ill 
another area of' tie Shohoit!, laIds. No ciar,cs werc nccessary, ill tire rain gauge 
distributiorn Ol ait. 

6.7.2 RAIN "AI1,, RI'N-(_)H MlASI -;NIENTSTUDY 1128.21 

Objeclive: [his is ill R\IRI nie1crittivc/diarirosrie strruiv itndeine R3t1islhip, btween 
rainfall, soil tp . -tiopc. Lint w ittd rin o1t 

.ustificatiOn: I0.0 ,M tri-motl tire traditional landsonepected ill area are not available for 
Botswana. Sth (thnt:i in utitifu it c,sigiui or evaluating Ilre- potential of ruin-off 
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nanagement structures or systems for agricultural purposes.
 
Approach: Three 
 bunded plots of 50l by I (hul wereShoshong area. Land use 

built last season in one fiel of' thepatterns in tlhe plots are (a) uncleared bush, (b) cleared fallow and(C) cultivated. RoUn-off and soil moistre were monitored witlneutron probe readings. Screan flow, for 
aut omicatic flow recorders andinporanc t flows in the lands area, were alsocalculated using the Manning Equation.
 

Results: Three 
run-tff plots each measuring 40in 
 by l(ri haveShoshong. These three plots are been monitored inpart of ainmidlI larger 27and plot study conducted byWater Management Project lHydrologist. Ihterestirg 
the Land 

rainfall (data ,erc collected followingevents in JantJary and early February A maxitonccfrom land planted with of 21) percent rtunc-off occurredsorghum following a heavy stormlchair one hoiir. L.and that 
with 6lmii rain falling in less%,as lefticc grass or shrub

runri-off during ilt, llare 
bush generat.ed insignificant amounrts ofsi rm. Storms of' lesser inltefisiv producei littleth rn-cIff oilay ofthe plots. 

6c.8 METIIODOOI(Gy 112.1) 
6.8.1 STANDARI)IZ.'ION OF UI",SIyRI,:MIT
NITS 112.0. lI 
Objective: The obijective of tick sludy was to stan(lardi/e veilts and lahoraccurate times for corelocal cost ing,,specially of locall, -scarce, higll-vahCe crops sil in small quantities. 
hustification: Prtecise economic valtiaon of cropc,prices, acid lahor lirclMVc cCiinti,,lertespeciall', Oin localh.enc al prices for high valtic crops litferhligh-value fioinofficial 3AMI3 prices.crop seed acid gr:ain is often traded illSimall qiuaitities. makingconversions to s,eightcoirlill(tcl
tlits diffiCtll. It Uncits are siaildardi/cd,

co:versiocs are 
tlhecn mucre accurateliihIC: ccmversicis s,lili reflect aiial, local cocndions.
 

,Approach: 
 Two approaches %_ere taken in order to ohlitmin allstandardi,,atic of 
of tl., inulormation pertinen t tocmeasurement units. 'IO ubltaininforroatioc, suirvey .orms %%ere 

labor cocefficiet and unit weightdesigned hy
Malialapy lre ATIP ('(), and distrihutedand Fran'cistssrc ttcn:s. to theLahor cucelficiictl informlatiorfencing, included: (lesttimoping,plowin,, hrictdcast and row',-plantinj,
fertili/er application,threshing, and fraismlcuing of harvet. 

vrweeding, harvesting,
Unit wei1!l infoirmation perlained tos(ld locally, and traclitiocal all seed typesuiits of moeasure, such as coffee mugs and doInkey cartLahor coefficient loads.and unit weight informnation was to+ he oitainedsources, aciof any formali/cd fro related secondary
field studies initiated by ATIP Malialapye and 
.rancistown. 

[.ocal prices werc obtained tisic!, a form devchlcpd Icy ATIP Francisown,farmners I liviuraland luc'al ridet.rs .ere inervies. ed, al ranlomir, in each research villaoe.
 
Results: 
 lhe lahr coefficient
cciciplee aid ucit weight stidy desigIdill %bhll, h tileATI ('l1 washll ly following harvest.
researched, primrarily 

Several seconrdary sou rces,retcrcts froc previoris oi werefarmnresearch projects
unit icc Botswana. Whereweight inforriatiol l is IckinJ,. we.iglr at11cam rrct erete rperformed icc tireillages. Alter tie study researchis CMphleted al Fracicistiwn and Shele. tile results will I)cIcillishid in a ecarilt- pl gr,ns, relp rt. 
Ieal tcrii..c",,'e air,lc, htainicd frm2 lce ATIP villages ,liuily following harvest.cfi 0 A totaland 13 individual., 
and local traders. iespectivel;.
Makiiro. acd Mak,,tcc a , 

were interviewed in Shocshorg,Tahle 0.5 shtnmari,ecs the local price reselts whichl must be 
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considered very tentative in nature since there are also no established prices. 

As 	 '[able 6.5 indicates, deviations associated with cowpea and groundrnut seed/grain prices 

markedly higher than deviations for other seed/grain types. This is probably due to tileare 
sellseeds and grains are lessfact that groundnuts and cowpeas are scarcer, and farmers who 

certain of how to price them. 

Compared with local prices for the Mahalapyc area presented in Annual Report Number 6 

(May - July, 1988), seed/grain prices are lower this season than last, except for sorghum and 

groundnut, which are approximately the same as last harvest season. Given anticipated 
is theoreticallyinflationary pressure in the general economy of l3otsWvana, such an outcome 

traders were included in the Annual Reportuexpected. Ilowever, Mahalapye village 
price survey, thus higher prices found in :alarger village were factored into theNumber 6 

overall mean price values. This season's survey was contined to AI'lP villages in an effort 

to isolate current, post-harvci prices existing solely in rural areas. 

It is expected that as the local price surrvey is conducted each se;sorI before planting and 

shortly following harvest, seasonal price trends will be identified, thus allowing comparisons 

with theoretical expectations. 

TAII.E 6 9AGRICiI'IRAI IICVIS. MAI IAtAPYI ARFA, 
APRIL, 19Y)
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6.8.2 RESEAR('ll (;ROIP MIl'i()OIA),GY 12.0.21 

annprevious group methodology at set ai frameworkObjecti, e: The ( njecti ye is Io iterate 

for the Ml:tilaplyc teaCi's liire upc at' tanler groups.
 

,trad 	 s udies sha u1s of groups is ,1neffectivehave seti,.Iustification: A' pAlVItI',.rk 
strategy tar trratk,nlaqgcn_'rnt ard di,,seninalian. The group strategy facilitates message 
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delivery, and allows for immediate farner interaction on points of Mutual interest. Group
formats also utilize research resources more efficiently. 

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

Avproach: As soon as tile trials program was decided upon, field enumerators were toattend a comprehensive trials training session(s). During November and December, generalfarmer group r-eetings were to be held in each village for FMFI and RMFI trialsmanagement 1 urposes. Each field enumerator will then be responsible for visiting farmers
individually during tile iminpleientation process to ensure that mistake:; are miriin i/ed. 

Beginning with the rmonth) of January. group meetings were to be held in each village, butthese Would resemble inini-farnler lieIL days, more thai stmctured meetings. All AT!FP staff were to be eIcou raged to attend tie meetings cin field days, as general flarner procblemsand successes. hothI specific and n(oi-specific to trials work. were to be discussed andobserved. 'T'his ineeting fomtat was to be continued throughout tite season. Sebeleresearchers artd area exteisioni agents were to be eicouraged to attend selected mectings.

A separate farnter group, consisting of 
 Shosiong farmers who participated in RRM work(section 6.4.3). and interested neighbors of these farlniers. were to nieet following harvest illorder to assess this season's RRNI results, and tile potential for water harvesting in tiheShoshon g area. The Rural S(iology Unit f NIOA was to mn1(itor tile group meeting, anddesign a follow-up quesitiolnaire seeking to understand the oveiridini issues of RRM work 
il the Shosliorig area. 

Results: In keepine with tile need to rationalize the Mahalapse teat's use of' fariter
 groups, the fariler group strategy was slightly iimodified to nake ntore efficient use of' the
 
Mahalapye tean's re,,oiurces.
 

Durint g October, the field staff attended a c(lprehensive trials' training sessitn. New
standardized data form1s were 
reviewed and all trials chosen for this season were discussed. 

luring Noveih.,-r. general fariner group Iteetiigs were ield in each village for the purposeof FMFI and RNIF1 trials man agemItent. Fact field cnnierator lien visitel fariers
individually during the impcilenertation process. Follow-up firnier group inleeti rgs were heldin each village during March iil order to discuss th,: progress of trials work, and to plan forfarinier field lays schedulcd for April and May. Field days were fteld in each research
village, conceniratinig ol [lte tleies of nlaiitiiliing soil fertility and row-plantillg. 

AlIIP staff visited firmers individuilly tl ouglt outile season to personally 'assess tite tr,.,lresults, alid for trial marnageimlenl lurposes in cases where RMFI trials necessitated researccrinvolvement. Group o(tinils (e.g., linii-farnler field days) were not possible, lue primarily
to the dle mands of each isdividalh's work load. Finding litile to visit farniers together 
prlved to he too difficult for research staff. 

E-nl-of-season FNI: faruler group iieetings were held in each village following harvest.Village fielh stall set tile ae naridt and led these mtneetings. RRIM fariners in Shoshong metwith AIP staff and representatives from tie Rural Sociology htit, before harvest, itl order
to assess this seasoi's RRM results, Several issues pertaining to design niodifications andtie potential of' water harvesting in S htstong were discussed. The Rtra Sociology Unitfilloswed opi the group neeting with a survey,' hich was administered doring Jitie and July. 
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6.9 OTHER PROFESSIONAL ACTIVITIES 112.101 

6.9.1 LINKAGES WITH FARMERS 112.10.11 

Linkages with famiers have been accomplished in the following ways: 

(a). 	 Farmer group meetings have continued for the purpose of FMFI trials management 
and technology assessment. 

(b). 	 Farmer participation in technology ,creening and design has been increased through
the use of farmer assessment grops in RMRI land and water management work. 
The Rural Sociology Unit of MOA has participated in interviewing farmers and 
designing a follow-Ul questionnaire. 

(c). 	 Farmer participation ri RNIFH testing of farm equipment has been increased due to an 
increase in the variety of equipment being tested. Post-season questionnaires 
concerning the donkey harnesses and dutch hoes should allow farmers to more 
actively participate in equip me nt assessMe nt 

(d). 	 Aln annual research report on ATlP activities isgiven at kgotla meetings in each 
ATIP village. 

(e). 	 TFhe format for farmer field days has been modified to enhance the focus of the 
messages given during the dax s. Also the focus ort farmer related issues has been 
increased by limiting partici pation of extension and research staff. 

6.9.2 IANKAGES WITHI ON-STATION RESEAR(:II 112.10.21
 

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

(a). Providing on-fann research support/feedback to commodity programs suchi as cowpea,
 
groundntt. sorghum, and FNIDU research. 

(b). Providing on-farni reseurch input into Sebele research working grorpi; based on 
thellies. 

(c). Providing on-farm research management for three locations of tie National Tillage 
Trial. 

(d). Providing on-farm research management for four locations of the Land aind Water 
ManMagem'lent ilit'sRainfall Run-off Marragement Study. 

(e). Providing on-fl'a rm research sites and historical yield data for furtther technology 
research. 

6.9.3 LINKAGES WITH EXTE-NSI()N 11-2.10.31 

In an effort to Irota li/e linka:es between research and extension at the regional level tihe 
following, joint activities have been, or will be initiated by ATIP: 
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(a). Row-Planting Field Course Impact Assessment Study. Thirty-three fanners who 
participated in last season's row-planting field courses in Machaneng and Palapye 
Districts have been interviewed jointly by ATIP staff and the respective ADs. The 
survey assessed tileimpact that the field courses had on individual faner operations, 
and perhaps more importantly, brought resrarchers, extension agents, and farmers in 
contact with one another. A report on the survey is forthcoming. 

(b). Machaneng Agricultural District. Based on last season's successful row-planting 
field course, the DAO Machaneng has decided to hold two field courses in his 
district at the ConClutSiotl of this season. ATI1 will collaborate with the DAO, RTC, 
and ALDEP, but will not play tile lead role in organizing tile field courses. A row
planting contest during this season's agricultural fair was also jointly sponsored by 
tile DAO ,1achaneng, RTC,Al'IP, and Al.D-P. 

(c). Machaneng West Agricultural Districts. ATI plans to collaborate with the DAO 
MN.achaneng, Mihalapyc RTC, and A I-DF.I in organi ing two row-planting field 
courses. A row-plantillg contest dring tIle season's Mahalapye agricultural fair was 
jointly sponsorcd hy DAOs NIaha lapye. Nahalapye RTC. A'IP. and ALDER1 . This 
competitioi was rcpeatedl at Scrowe ailMaChalCIerg. 

(d). Palapye Developtent Trust/l'alapy, Agricultural District. Following the row
planting ficld course held in Palape. iiw;as decided or, t, administer tileimpact 
assessne ll sury\' to tile five "pioneer" farmCrs from the P)T lswa pong IHills 
extension area. The pioneer farmers \\ere not devoltinlg tite Io their own operations 
this season. lIlstead. Pl)l was pavill, tlelm a salarv to renlain at PIDT and study 
sustainal e agricltural IthiilhtICS. 

A tiecting will sool he arranCed ht 
progress It' ftalCr t1,(0t[formaatio l ill 
Iie PD)T A\DATllf'. 

CCn 

lIe 

P1DTland 
Tsvapii, 

ATIPI 
Iilills 

staff in order to assess the 
area. (lrgatli/Cd ail led by 

6.9.4 LINKA(;ES WITl P(IICY/PI.ANNIN(; 12.10.41
 

Documenttation of' Mahalae data sets is ctrntly heing idertaken at Sebele.
 

6.9.5 VISITS OUTSIDE TIllE O(U0NIRY 

The following coCnfcrences atd workshlps held oLtsile the country. were attended: 

(a). Mr. E. Niodiak Iatatned l SI)A sponsored FSW/Workshop inthai Ian/ania during 
Febnary. 

(h). 	 Mr. E'. Makhwaje attended CIMMYT/ILI.(A spotsored Experimental Data Analysis 
Workshops it lthiopia atid Kenya, during Febntary - July, I)X) (see Section 4.2). 
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CHAPTER 7: ATIP FRANCISTOWN ACTIVITIES, SEPT. 1988 - AUG. 1989 

USAID: G. Ileinrich (Agronomist) 
T. Thedford (Animal Scientist) 
F. Wornian (Agricultural Economist) 

GOB: S. Masikara (Agronomist. DAR) 
C. Tibone (Agriculhural Economist, DPS) 
K. Kelemogile (Animal Scientist, DAR) 

7.1 CROPPING SYSTEMS 113.21 

7.1.1 SOR IIUMI/COWPEA INTERCROPPIN(; STUI)Y 113.2.11 

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

(a). 	 To examine whether a sorghuni-cowpea intercropping system can reduce the risk of 
crop ftailure relative to sole crop sorglinnm production. 

(b). 	 To examine whether an intercrop system is actually more productive than a sole crop 
system under tarners' field conditions. 

Justification: Intercropping ha,, Ibetn shown to retuce the risk of crop failures in some 
countries. The rate of' crop failure ,, under tile drought conditions now prevailing in 
Botswana has been very high in recent years (e.g., up to 80 percent failure of plots planted
in 1983-84). Any technoto,., which reduces the rate of crop failures should be of benefit to 
famiers. IFunier, pu blished reports from other countries indicate that, in some cases, a 
cowpea/sorgium association can actualiincrease sorg hLiu yields tiat of sole sorghuin.over 

In their final report, the I)LFRS tean concluded that adding a cowpea component to a sole 
sorghum system actiually increased the prolahility of failure of the sorghumi crop in dry 
years. Iowever. this eftect was most severe iii sorghlii stands of 10,(M11) plants per hectare 
and above. The eflect was less severc with lower sorglium densities. In the experiment
described be (ow, plant I)tIp0ulatitis were held at 20,H) and 1,00) plants per hectare for 
sorgliim and cowpeas, respectively. Further, the between-row spacing was increased from 
the usLial 75cm to 101Icm. reicLCing tile between row and betmeen species competition still 
ftitlher. 

It was 	 hoped, fle added leItmiic cro Fp in illis croppling system would: 

(a). 	 Provide farmers with increased food (and possibly income) through the use of 
cowpea leaves durin , tle gri ing season. 

(N). Provide a buffer crop in case of failire of the sorgLium or destniction of the sorgh urn 
by birds. 

(c). Add to tile tmug-tert irodLuctivit, of tile soil by increasing nitrogen content to sonie 
extent. 

Approach: The tinertroplpin: system tested consisted of two rows of sorghum (v.
Segaolane) tollo ed h,, one ro,,, of co\.peas (v. HIR7). Rows were on one meter spacing, 
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and were planted wilh the rotary injection hand row,-planter. All plants witl iin rows were33.3 cm spacing. (?omparisons on were nuda+e againslcowpeas. planted in) the samrle 
sole stands of hoth sorglliin ant,row arraigentits, and agamins a traditional broadcast ilixthe same plant popttlatins. 

of 

The trials coniducted s.,,ithwere t\mo

giving a total 

Iariers per village, with two replicatiois per field,of 12 replications overall. Plot si/e was 15 meters by 2(0 meter;. Trialsplanted in randomi id werecomplete block designs, withIti our treatments and two replications per
field.
 

The econoitic f+t-is hr these 
 trials %,ts to collect sntlfiCiett labor use,inforiation trout input cost, and yieldtire indivitlal trials to allow the lormulaiOt of budgets for eachunterventiot. proposedlhehol'Iht.s vre.rused it comparing potential interventionstchntolojie,,, in Older s,ithtraditionalto detruini v,hicl interventions may he economically feasib le.
 
Results: I his 
 triail %a,condutid hbr brie e,Cars trtl tie I981/87 to the 1'88/89 ,Clasans.In !e- rl. the ,icl vere us duC to low, rairnfall %tilt poor distribution.,i',t\(it I ,'186/87 - lie rial 

During the first s, hall,% hit h%druitlit w hit little harvest from copea,. andvcry little or /ero hare,t IrOm sorghulm. The last scasons -- 19)87/88 and ]188/89) --better ni hadrain,, d .,.re than thei, ,., hetter tir,,( sctsiit. Ilo. ,sesCr.the iuls(ile were still lowto poor rlibill dh,,trihtitinit 
.eld hr sl.,shu 

[or ilie1'87/S8 and I'88/S' scasons orll,the averageva. 2.i1 k!!lIUssIa.nl hril 
 , 81 kIM'i. Ilie: %crekillernci-1 no siinificaitbeisLT l t 0:,Il.I tiitit, i (tilde t tleto0dtol il bitt litfere ticeS bIss ecu. locations%.,,rC llithl., SIle,,rii trli.iiitil\ leI 10 the llIlun e of lainthll diIitribitioli. 

'ol sitl sI: IhWIe NLIsiN Iln)i I'iit.,isn l thi ititer.r'Op'plro' s\.t Itslhoveer, iI +"i soIe cropping.bt
l s l il tht scr cir',lsn IOit di be.lei thi l lit, dil .Ct1or Ci.tt ltoIiiii.iiiI irnuu'> I-or i, setlCierh
Iilplu inll') , kus7l Pk, di. htlit than NotnIhlti11 ttUe too11111t it 11 t ItPhl o CoIllh rii lln ,1 st u.mll) ll ld h tet .l'itil aphid tnd rali 

,. , , T. . .ri,,kof 
e Oi 

il ,rop tilkllL, k.L"ill,
l 11 I 

tiid 
u HtIclirhu ebe ii.illh i it,rro , to avoidilheiit.ldImit resourc fItIt. tclititi S. The purposeI tWit. trip .,.tein s. to iuuIt)IC the tr~ulitioiial bro ld,,t tli\ ClOppi',, bitt itoill,%k t Caltfilut., ,.h-sl,iktu,
lk)V I ,.plaitlitin 'life coltbiilltioll of 11i;111aId miitr crops,fhou l Ih. ,tulili. .CI.',iLd Ill iO pln tilitritit oIti pll itulLOItl tai L rhorcotistraiits.
 

7.1.2 ( Rol' MIX SYII DY I 1,21
 

O)jeCtise liL p 
 (p1s11 lti ll'.tes it sii e ;ti to trea,, determinine detree ofirop ,icI slaiih/a;itour Iii ,i,beii lthieveld hy ILIttiing a MiX of0dllerent crops --and/or,
saric it. \%fillth l(t11itiLii iCtl!ih,,lllilnrtl., 
 at diffcrit tintes of thle .ear.
 

.lnstilficatilt 
 : .\tpiLt It, t lllr ,iiS teild ti plant Ote torissi
, Orl!hmtti l!c *i,tileplanliting! SciutI l.' throughotthis 111l he i(li'toilack (ifsecis of differcint varicticstratlegy. or lack o1fi'H it .' trii, i i illt. l it the. lei'ith grosh if ilndtheldiitrilbutiOn of ranilall t Ste;Issonin a gist'n 'ear 
of iilfert 

are ioth hitfihl 'ariablc. B, pltitilig it plttnted mitixt irops anod urop %miitii, ilirnItgiutit teilt -asoi riuostlYieg-ilillill!,shull"t ,lio 
lion season crops at theIl \ -ti irii ItL tht"i il-i t isp ssible iiatfailrm IurS cOuld improvethe rcliahilil, (itIthir rati produ liO . 

Flrter,, alrald. i10 thit iim xicuut. hlul oif vuihd us-,elful to develop guiidelinesIJtoutr. c\tilliui ,lits for,ill tbolit'y hliut ur. Ms10 ll;k' Wt'ed;iV;iiihel for tanners. 

I-iIc:
R )4/7('7 
 0) . Dale: December 13, 1989 



Approach: As in the past, these trials were handled through the farner groups, in an FMFI 
mode (see Section 7.9.1). Much data are required to examine stability effects, so it was 

expected that this activity would continue for several years --particularly given the low 

number of volunteer participants. Farmers were encouraged to plant mixes of 75 percent 

long season cereal and legume crops -- 25 percent short season ones -- in any plantings 

prior to January 15, and to plant a tni\ of 75 percent short season crops/varieties and 25 

percent long season ones after that date. Records w\ere kept on planting dates, crop varieties 

and plot grain yields. 

Results: This was not a popular option Ifor testing. Only one farer planted a trial. This 

trial was planted January 18th and cotmpared sorghum varicties Segaolane and 651), and 

cowpea variety TVX. [he top yielder was 651) with 39)0 kg/la. The TVX failed to 

prxluce anV grain duc to insect pests. 

The results of Ihis \ears trial will be, added to those from previous Nears for aialysis. It is 

not CIL. r ,hv farmers are not particlarl, interestCd in testing this concept. 

7.1.3 ,:STABI.ISiIMIENr 0" PERENNIAL. F(ORA(E'. SPECIES 112.2.31 

wereObjectives: Tlie objectivcs of this RMRI testing work to: 

(a). ldentify' prohlcn' asso,.cittcd v,iththe .,,tablishilicti of' aro-forestry/erennial forage 
species. 

(b). EvaluCt etultivatr Of Itucacna and pii!con peas for local adaptation. 

hivc bccn shtown to prevent \\ind and water erosion.Justlificalion: Ilede ro%s 
Leguminous platilsuch a. leticacta atd pi..eon peas also fix appreciable atiounts of 

nitrogen inlthe soil. In additiont ,,ch avro-horest !prtttial tomage species can supply 
valuable feed for li\ctock as \%ell ai Iirewiiit and huildin. mitaterials. 

Approach: ILeeacrita, piecon pleaald Other plants stitIAl' for hedge rows were planted in 

pots for later trabplantin! to test sitc,il All, Ct.ompoutds, and (i fanters' fields/or at their 

coitipOttils. Plants %%ere distributed to tarnmers through the larnier testing groups amid on 

reqtuet. 

71 a of platnts :mrzery theirR:,tils: 7th provides suimarv the grownit in th, and 
disposition. 

IAtI. 7 i I'I.IRINNIAI. t'I.ANI5 '-ARII) IN MAIOI() NiRSEIRY 

I, WXgivolto frnwv
 

I ucuh. t X Xl0 giv'n t Iriutrs,'&I ,c'ho.'i
 

i l'.nt I i11 glvcn to lawlcr,
' it 
Nm' di,tnhulcd
 

Iht l.'t'xr ,15{i 

Ilagi 2XI 

20011given I ruhiunrs 
MotJa t10 Allgivt'n ti)trinrs
 
Mlophimc 25 by Individuals from
l'ALtut 


Io-an:Flu(l:(cr7a er, 
Nlowttha 21i ilvt' ,(ho",ArlNo rarncr v;x'j) 
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7.2 TILLAGE AND PLANTING PRACTICES 113.31 

7.2.1 DOUBLE PLOWING SYSTEMS TRIALS 113.3.11
 

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

(a). To te': three different doule plowing (DP) syslems a
on 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 relationshipbetween small plot labor data, and actual rcquirements from large scale plots. 

.hiislificalion: Plot level studies in Tutlnre Agricultural District indicated that I)P couldprofitably boost per hectare grain yieis as long as the opportun itycost 01 tihe first plowingwas minimi/ed (ATII PR -;87-5). Also, economic analysis indicated that it would bebeneficial to switch from 2 hectares single plowed (S1P2) to I hectare lIVl on farm units with a weeding labor costitt, aid/or \,ith limited plowin opportumites
 

The oreticallv, several practical systems were cnvisimed 
 Mliclh could minimi/c the cost oftie first phItwitt , and allcow farmers witI different resource colstraints ta imlecmenlt I)P.
Ilowever, these tave never been tested ott a large scale to verifv the tlteorv. In order torould out te work to date otl )'. it was proposed that tlrese systelrs be subject to a full 
scale test. 

Approa ch: Te tirec s,,tetms tested applied to fainers itt dilferent tra.ction catetories.IThese categories and tire appropriate systeims are detscrihtetl helmn. 

(a). For Farmers Who Own Their Own Draft Power (Largely Callie). With tie firstrains vihe lt ieartititals \%ere ready to phtiugl, tilefarmer plot!h/lplanted ai area of5(0 meters by 25 meters. Thi. required about one da,. When the soil dried slightlybelow a reasonable noirulre level for planrijnt,, an (it'ari 5o meters by 25 meters 
was plowed in preparatiot for DI)'with tl1e nelt litll. 

When the ne.xt rain occurred, the prepare(] plot was llaottted, toretlter with art adjacent5 reers by 51i meters strip, to act tsa traditiotral Cl.ck. AS the soil moisturedroppel below+ the ttptitn lut planting,for another 50 mtcrs by 25 meters strip wasprepared. "lhti, cotisystetm OielO 1buhetjUtICItI rait- itte1January. witI the farmerplanting on good moisture and preparing more land aisthe ,oil dried. Each D)lI plot
had ati adjacent check plot 5 meters wide. 

Itwas hoped tIat this trial would help deterttiie the feasibilit of' tising dryinig soilm1oisture periods for latd preparation, aid provide some est irtate of the potential
berefits ott a ,whole farm level. 

(b). For Farmers Who Share Animal Draft. This assumed a governtnent subsidy ontractor tillage, arid that tractors were available. Il tIbis case, a tractor vas hired to
plough the latl, cither before the rains or dturig trte early raiits. before animaiis serein coditlii for plowing. Tle tractor plowedt a quarter iectare strip, 25 meters byl() meters. Witlh tite first planmtiog rain that aninitals were available, thle farmerplanted half oflthis area (Stm by 25m), ills an adjacent itmpltiwed area of 50 metersby 25 meters. All of this land -- (1.25 hectare total --was eitter row-planted orbroadcast pllanted it tIhe traditional manner at the farmer's discretion. With titesecot(l rain, [lie process was relpeated using tit' sec ttld Ialf of rite prepared Iland. 
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As long as there is a subsidy on tractor plowing, this system allows faners, with 
limited access to cattle draft, to double plow without increasing their direct costs. 
The double plowing should allow them to increase their production and profit from a 
limited plowed area. 

(c). 	 For Farmers Without Access to Animal Draft. This trial also assumed a government 
subsidy on tractor plowing. Before the rains, or with the first rains, a tractor was 
hired to plough an area of 50 meters by 2(X) meters. With the next rain, half of the 
area was re-plowed by tractor (50m by1I (ii). along with an adjacent unplowed area 
of equal size. Both areas -- adjacent prepared ind unprepared plots -- were planted 
on the same day with the same planting methodl. l'his procedtre was repeated on 
the second halIf of the pitwed area. phis on an equal adjacent area, with the next 
rain. As well as allow ing, assessment of the dou hi e plowing system on a large scale, 
this system shed solne light oin the relative inerit of DIP using tractors. 

Each of these three systcns was implemented hy two farmers in different villages. All labor 
and input data were collecic to allow budgets to lie constructed. :and to provide comparative 
data on labor requirements for large aind sniall plots. 

Resulls: 

(a). 	 For Farmers Who Own Their Own Draft Power: The two farmers involved in this 
study hiad problcns, this yea', thiat affected their draft nanagemen t systems. At 
location 1, a lick of' labor to help in the field resulted in a late start in bringing ttic 
animals to the village. Thet, in order to get labor, the farimer entered into a draft
sharing arrange i vient - drfIt power in return for lIahtr. This neat that she could 

zonly use her aniials to plow her (svn Iind during alteriate plaiting opportunities. 

At location 2. the couple lclaveld in getting started. Then the husband (tied in a 
traffic accident early iii the nc, car. This traiic accident iattirally caused a hiatus 
il planting activities in latc .haiuary. 

Thus neither of the fitrenrs was completely able to use their draft animals as they 
might izave chosen for tie whole of the season and sto did not really fit into the 
categoiry of itriiers to honi this systeni should a l ,. Ilowceer, as they had been 
involved in the studv tile previous year, anild tile problems titcy entcount ered were not 
entirely prclictable, no switch was tiade to other locattions. 

Adding to the difficuhiics of the season, there \were no planting opportunities in 
November (i.e., no r:iinfall events of I1) ti or ahove) at these two locations. 
Prelimina ry phi wintg aiit pllow/plan tin g were initiated in Decehciier 1r both locations, 
but the first phmitilti of tile I)1 plots did not occur uinitil early January. This was 
unfortunate, as it restricted tile ntuiher of plots that could be subsequently planted. 
In tle 	 latter part Of January and the early part of February, rains were very poor. 
March 	 and the first three weeks of April were also ye ry dry. This drought period 
delayed itaturitv in millet aiind sorglitiii, at bothi locations, partictu larly in crops 
planted 	 in Febiairy. April was also unseasonably cool, .vhich delayed matu rity even 
frtlher. As i result of' these environmintl factors', crops planted in February 
generally gave very low sields. 

File: R104f7C7 	 - 72 - Date: December 13, 1989 



Nonetheless, tile trials did help t addr.ss the i t pri mar, objecti 'es, i.e.. thefeasibility and prI iability of the s.Slln. 

Information on daily rainfall, InIfLtile dalics of all fielId operations %ill be given in afort hcom ing progress report. Pl ant d,-nsities for tie 1lV nd I (." plots averaged18,261 and 8,34-1 plants/ia. respectively, while grar \ields were 283 kg/a for tile
DP plots aid 129 k./ha for the IC plots.
 

Regarding tle feasibiliv Of 
 using goo(l soil moisture for planting and utis;n thedrying soil Imtoisture period for prep.Ting more land. it w.as f'oundItt that: 

t1) I'lo%%ing with in powker \%asniall draft feasible for at Icast 5 dla.s tollowingrI mht~l of 1 to 2011it11. ,ilhan oportunllt CostI niar /ti f op[ %,irl'g kill t].'"
lj. t i those davs.tlto 

(ill I'klo l.,!, iica~l%.r r.tlO, ( ,,+)lll . h, n,',, , ,, ;.a,, , ,I ,,

"I us tileidt ,Lllt tlll [tic h1)ptllic i ..1,lta ltIo llowi,, itm " iimm i ,r tlire, I Qoildhe pnstible for f-nCr, who contiol tltuio 
 l liItll dratt ',tcr. it ti llth firstifew (]la, for lh /latinand still have tnc I(, ltIci,., tilt .land for )1P on dlvii,!
soil moisture 

rofitahilit\: ()tt Iper lictare basis, tile dotph.l Ito 'le-,tut produced a digtl!\ligher (P11 8ili) nt. return. The net return io lahtr fot It . tis\ tttieo .er hourczrcater thlt for li,- )' -,Y tl Partial,tdvlltatg!e IN~l 1 08/11, hid ,.t ni i , i',I. t ilrll th're 1, s lightIn ',hittim., tw i'll ih.i. tr~ltir;, ,- , . . ' ' 'v + ,,, ' 
Iblis analysis is 111it i.le kt i s jo.1 tic so'armers wine i i lt ii ll iO ii ', 

1 tV l tw n.. .... .. ... . ., c , , ,
hctaret. t ti m t ,. i. rid l r l 't 

(h,. For Farmers Who Share Draft Power: .\t bith lcatio , tit :tal ind prcpanronon tle l ll ot \as lone sorlni tat Liter than optiitil. Pbe fir,[ plantins were donein early Januar., ad subseiqlent poor rainfall in Januar antd eailt Fchruary delayed
plattiis of b "ceondlibe replications into the
coupled 

sCconld lulf olf b:hruary. Late planting%tillin tlrl ot -sut of coll al';,!hcr ',s rcly liltII yields ill thoSereplication, Plant nIcstic,, wcrc 12,438 and S) pltsliai',or tile I' and TC plots.respclively. )I' plts yie'Ided 3(15 kba ,,hiilc I' plln,.itldd I0 k /ba, - (',,data from plltits thti Ieltldcd. ftill ala %%tIt.h r ,C,,ntctl ill :i I'tMllicnnniu L 
progrcss rpoirt. 

Al bt+ll locaions. itl e 'tet t t tractor 'lo tle,.nT tillo,..ci h, ,llitl'al] plowint on I 'pplots appeared both iracti.a, and irl thi. sear. hl,'ifIetl.hoth locition,,, pl;int!, ,kas 
In hiefirt replic tiin atfI'low'd h'.,iho.c droutol~t,perw , l)itring this period :iailpeared that tile era ,oil moitiistuire ,torcd i the 1)' plot. blfore planting, made alltile difference to both sttid tqilislitienit tid Ctttal raiin' cld. Tiis was sinlilarto resulhs flinill It itot iiracntlr ii r)' ,tl.f'otcr hlots, ilatltt ] llritig till 

periotl 

Addititially. ITtluclent occurred during the paiMg 'i 1itI i I'lot ilhltilllrplicatili, rt-parlil, tilelimitcd plamitiunoppoillntlie, tI cd t; iiil ,taft po .rusers . After the rail On the 12t0h February. I,1981) li aell.tr ,anted to llant the'ecold replicalio. lhweevt , was Ndcla.td nitil 171h V"hruark. I I) because shecOuld riot l l h t:+ tr lsif< t)n the I t1'l I t'h r. , . (NoI 01". N , plot Still hiti 
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sufficient noisture for plow/planting (there was a 7amm rain on 16th February, 1989),
but the TC plot was too hard to till. Ilence the TC plot had to be planted some 
days later after the next heavy rain. This experience highlighted a phenomenon that 
has been observed previously i.e.. that preliminary preparation of the land often has 
the effect of extending the time when planting can be done effectively on subsequent
rains, and can sometimes enable farniers to plant effectively on sialler rainfall 
events. Taking advantage of this effect might be of significant benefit to farmers 
who share aninal draft power, and often gain access to the animals during non
optimal planting times for other farmers. One scenario riight be for draft dependent
farners to tractor-plow an area early inl tile season on drying soil moisture. Then 
they might be able to capitalize on tle extended planting perioc effect, to employ tie 
animals of other farrmers after tie optirnal single plowing period had passed on tile 
other farnis. 

Profitability: The donl)Iile p ligh system yielded a net return of slighly over 180/lha 
more than tire tra'ional s)stern, it only plots producing a yield %%ere included. If 
all plots were included, tire DI) systeri provided a net return of' approximately P10/ha 
nmore thrart tile traditional systein. Net reltrnils to labor were only two tlhee/ihotr
niore for the DP1systen if al! plots were ilrclumd(l. but were almost 40 thebe/liour 
more 	 if only plots yielding ; crop. were inclred. 

). 	 For Farmern Without Access lo Animal Draft: At one location, tire preliriinary
plowing was dlone o tlie 151 )cccrbcr. 1988. All plowing was by tractor arid 
rnouldboatrd plow. The first double plirwed piot and tire traditional check plot were 
planted orr the 5th Jt larv, 981). Maie was planted by hand inr tie furrow behind 
tile plow. It ,;,S plinted in rows. I rreter betweeri rows, arid every third row was 
left eripty -- skip row-planting. Seedlig eriergence was reasonaIle oin the DI)' plot; 
poor r tile IfC phort. The scedlirr,, ,.erc later thinnd oil tire )1Pplot. 

There were no turlicr plianting mtporttrritit..s urrih late Fcrruary. Planiting of the 
second DP and TC plots was atenpted oi tile 2-h1 Febrry, I980. However, the 
soil was too wet aird tire tractor iec:ic rrired in the rmud. ly tire lirre conditions 
were acceptai le for plmii, it wits Marcht, and too late to plant. Ilence only one 
planting (flte was applied at tils h imunr . The dates of all fieh(l operations, rainfall 
data. etc. %ill ire ilrCluddCt ill a1ftortire rrInll proircss repon 

For tire first six %\ccksalter llanting, rairll %sas very poor. %sithonliy one shower 
of 10 inr or above. I'lanr,, ir tilte *( plo t sithred and died Plants in tile DI) plot 
showed si tis of'srcs. bur largely smurvivc'd. 

Ilat 	standk ,.-re (,6(07 arid ;.25) for the 1D1Parid W treatrrlrts, respectively. Grain 
,ields were .122 and 0 ko/hr fior the DtP arnd T teatlnets, respectively. The DP 
treatrrcnit al ,,,mcd ie irai/c ,cvdlliis to survive a 6 .,cck rosr-prlaitirig drought, anid 
produced t Nild oin su,r eq rt rinf'all. 

At the seerrrdrlocutrrrr i lirg m ',a,,Irk tractor, tlsing a I furro\%, disk plow hi 
tire first replication, srghtrr weed %%,, r ;atlest and plo ed duini. After planting 
tire first rcplicatioms, there were utly two slho\crs, of less than lhrnir each, during
the following hr weeks. lItergence and seedling establishnet were good oil tile 
double plowed plot. poor oi tire tralitiotal lceck plot. Plant stands in tire first 
replication were 3(.M) pltanits per hec tare fmr IlV ',erstts 2.250 for iC. Grain yield 
,,as 563 kir/ha fr I)1P ,vrsrs .16 , for1 I 
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Due 10 tie 6 week droughtt anirntar-lc hruary, the :econd relicati on could nt hephlamed unlit il 14h F,ehru':ry. Italso 1ncan htat s . his was a dr,-,ilantiilI,11I 'hort seasiil norghtIIII The late plaunting datewyas plan:ed. The cropssurvived to produce planted in Januarysmolle .yield. The crops planted in mid-l-emary did SLrvive,e.butwer ovcriakci by cold weather in April.process to tile extInt The cold wealher slowedhatliete crops liever produceld grain. 
down the growilh 

At both locations, the ling drotilht period f'olliwing early Jaiuary rnts preenled ietinely plantinl of the second replications. Regarding tilereplications. it was clear results of the firstthat the preliminary tiliage was beneficialustablislinri for hoth standand the s'rvival of seedlings timg li tiehe eftects of DI),on long post-plaltmg d.Jry periodseedling establishment and survival tlhI.hprobably tile drouhttile to the e",, tene if a greater arounl 0l' Stored 
were 

soil 'OlVS11ittInI lIP plts at11.plalnting(rcaler ,oil nliristtUr. atplowing anil iiprvd 
plaltig is the eXpc.ted re.sultho(Itrelitiin,tarmoitlure ifiinitratiiii on that area betsu.thn e fir',i anl ecoiplowings. 

Profitaihilit\ : For ill plots, the net retun pr liec*arewas almniost l t /1a, \,hilc fieinet return 
for lie douhlc llwin., syslemfor the tralitional s\scm[his was IVCaus. OIIIV was iniiiu P47/haone of le tradiirnal plotsipprsinwiicl ,icld, and that yield wasonteClih of, the icld (I",either of tIle I) ' net r'turn l vhichr .IC ed.it)hlilor l Ther the OP)Il' ,ste r kas dliihtlv positise P ) l0l iur), %lile it %,,,d ir71at c 1'7hioti or lie trarditi.ral Lystcm. 
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ltrodltttioill 
 Ires. tril ', re CaINIS()RN I[I .Iri 

eihI rtAli,,C e'Iffll ht'lk%,cC i 1 \,Lk. .1 I llA'.e S.\ ((.\R \ iI aid aid \V!cr li.i!cntt Ii 'roteIr lcIe,, \er ir.slllhi !0tire cllir.i tisc tilcdiltcrriicie ict e itmi., pr'ormd h .sc, Kl iltrlt ii and previiiis, IP and DA,\R In 1985-i7rite. s, TiIt lair, l the I rirrcisto\li remlon. kkere
 
!il it illt .
 itII lificd i6c,1krilhrir.r, trditrtriu.' 

( hi. \We eI trul, liiinl iltilIII ,cop(ci th'ilicd pi(rltiiptlri lii irre nesearch id(d) , .\ .il lhl,,,tci Cieliulri i!Ioutl.s,,,cd I ll jila tifying! Ire.- p l1,,,ical effect, oi the different tillage
pra.tice', (n s, inlchai tcri,,tic's.
 

The trial deign 
 w'a rrLrec, 1,ih,, rc'pr"tes tiit,Sbhh_ On Ist Aulust, N8,8S. )hi, 
,, (if all lie, g iiip; ituolerl, itt a IIIr.'t:r. at)ctiv.,;, jistificatiui arid apIrii)iOAchi'c rsail and are iricliti.l hhclis,. wCre s ritten h. Dr. NThe orlv variation%as that. at Oic hcatiOll, A si',,h 

that occuirrd ill tile Francistr.,vri region\t lirtlcill was ilid,.d. TIris treatlier itwasphiltitin" "skip row-Skip riw-plaiii! k latitng two rows iif
"hlcili,1,. ald theIr Is .i 

sorl (nroi 75n hetw,-eni-row
,erlli(lJ;lu. .,t area tof '..5il em .i. 

()hjccivys: Tlle ( i. uv,, if this R 1 ","tiint! '.tap . ,,tirk ,,CI,. 
(a) To evalu;tt. In. p'rlormitarc of' tie deep ripping eil

i.1iisiuc int,.,rvatiurtt.
preparatint,n, \ilel Oili 

sVsccni ,ced-bed and rtot-hed 
arid use il varils soils, ;midint fiitlenurll rurrrtll ulldiliunll
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(b). To evaluate the effects of several possible improved tillage options on sorghum 
yields, seedbed and root-bed conditions during the growing season, and use on 
various soils, and for different rainfall conditions. 

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

(a). 	 All else remaining equal, the dce,'r the tillage, the higher the yield. 

(b). 	 Response to tillage is governed by the seasonal rainfall pattern. 

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

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

(e). 	 That two prima.ry p1' ,ing 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 tillage studies were needed to develop a fundamental understanding of the sorghum 
crop responses to tillage. Snecil'ically the following needed to be evaluated: 

(a). The direct influcnc,. 0. various tillage practices on soil physical properties over time. 
(b). Sorghum yield response to these tillage practices for various soil types and seasonal 

rainfall patterns. 

Approicli: 

Treatments: Proposed treatments were as follows: 

(a). Conventional tillage: single plow/row-planting operation. 
(b). IDuuble plowing: a first plowing done as early as possible, followed by a plow/row

planting operation simultaneously with treatiment (a). 
(c). l)eep-ripping: deep-rippng when soil was dry followed by a discinglrow-planting 

operation simultaneously with treatments (a) and (h). 
(d). Conventional tillage with wide row spacing: same as in treatment (a). but with rows 

.paced as for the deep-ripping treatment. 
(e). Plowing and cultivation: as in treatment (b). but with the second tiIlage replaced with 

a cmltivation/rw,-loimims operation. 

Design and field layout: F\pcrirnental plots were laid out in randomized, compirte blocks 
with at least two ocks at each location. Experiaicni plots were at least 40 r:meter'; long 
by 15 meters wide. with a I(0 meler allowance at each end to allow for turning. 

Localions: ILocatimns \.erc ;istollhws: 

(a). Sebele: one site
 
(b). Mahalapye: three sites.
 
(c). Francistov. twn sites .itMatharnwane.
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MeasuremenLs:
 

(a). Site characterization: Io(jiation and 
 landscape characteristics of each site using 9xpanchromatic 1:5( H)1iaerial photographs. Profile description of each site using theguidelines for soil profile description developed for Botswana by theFAO/UNDP/GOB Soil Mapping and Advisory Services Project. In situ bulk densitymeasurements, sampling and( chemical analyses samples from all horizons to125cm. Infiltration 
on 

rate versus time curves and surface bulk density samples for 0-5,0-10, and 0-15cm depth intervals for each elementary plot for all sites.
 
(b). Physical 
 mneas ore ments: profile soil Moisture, bolk density at 0-5, 0-1 0, and 0-15cmdepths, and infiltration rate versus time curves, and where possible penetrometermeasurements on each elementary plot at regular intervals fromnihe leginning to tihe 

end of lie easoii. 

(C) Meteorological melasurelieits tioi-recOrding fai j!gtuve illel'd at cWbl ,it' 
(d) Crop niasu retments: obsersations on plant sifaids., weed .ouits, rooting pa.,! i.i andcrop yields made at appropriate times during the grot.,.h of lli' crop
 

(e). All lahor and input data 
 was collected sO tbial c.oMMiL compari sons 
bet.wee n the different technologies. 

Results: I his trial was perfo rmed 

i couldI. made 

at one Iocation in NIathaigwane Village, lUt tiLiiAgricultural Districr wasA second trial planted twice. The firsttitie it was destroved byrats. The second litie it ,.,as de.,troycd by drought imimedjatcl, following planting. Afterthat it was abandoned, due to the lateness of the season. The dailY rainfall aimounts for tilestirviving localion lllthe tes; of all field operations. b, tretMnittlt. will be givn in aforthcoming progres,. repor! During impleientation o tile [teattieits there '.%en: soime
deviations front lht.
original plan. Thc e are dlescriheil helos.
 

Preliminar)' Tillage. 
 The first tillage operation .Ai deep ripping. 'here w.ere somielogistical problems involved with this. theFirst ia moblhem of finding a tractor-;tfficient horse powver withto perfori the operation and ',nfficieIit height to lift tie ripper.Normally tractors are hired in the village. Iflovev,-r. the largest tractors for lire in theMathangwane village were IX5s, aind these did Lm have suficient height or power. Finally,a large tractor was seeured frnt tie local C'I'() ini ramcistos, i. lven this tractor (ca. 250)had to make two passes over eich rip-line in ordcr to achieve i ripping depth greater than4(0Lm. hlie point here is tha't if ripping is to be rt-coiiiiiended for this artea, there must beSOMie Mechanisri to account for the small si,'e of triWtor, in the Village. At tle tiilie oplanting, these plots -.ere to be machine weeded in ,uch t way that the rip lines 'vouldremain visible Ilowevcr. the propcr equipment %kit,;as01 ava;ilablc at planting. As there wasconsiderable weed growth Ointhe plot, the dcisin,.l \%&', iilile to plow the plot instead.ends ol the rip lines were Themarked before plowii! o that plaiiting couhl be done oi the riplines after plowinig. Ilence the "deep-ripped" plts iiitwere ripld and molded. then later 
plowed on the (late (f plant li! 

Ano(ther problem ocutirred ,ithlite plov,-.cuhtivatve I pe rmloin B ecanse etli ioent had to ih:borrowed or hired, there was ri0 Cultivator availalle planting litie. In order to destroyweeds and leave 
:at 

these plots hare. dtese tretments wrere Siiiiml replowed and row-planted.exactly like tile doldbe-iploing ire altieut plots. Thils tie "plow-ciitivale" treatment cannotbe ('.,ri(fclrd, as. liftorent lrfo tht''olble ,tphw:rIreritsMi'nt 

File: R IOlf"('7 - 77 ]);te: December l ? 4,l89) 



Plant Density and Grain Yield Results: Plant stand densities and grain yields for each plot 
are presented in Table 7.2. Analysis of variance was performed. These analysis showed no 
significant differences between treatments or replications for either plant stand densities or 
grain yield. The lack of significant differences was possibly due to the high variability 
within treatments, and the low number of replications. 

TABLE 7.2: 	 PLANT IX)PULAI'ON, YIELD, TOTAI. LAIIOR, NET RI'TURN PER IIECIARI, AND 
NETIRFlIlJRNS TO LABOR. NAI1ONAL "rI.I.AGETRIAL, :RANCISTOWN AR.A. 1988.80 

Treatmint Plants Yield Iotal Net Ret Net ReV
 
Petrha per ha labor per I la' Ilour Lab
 

......... . ...... ... . ..... .. .. I~4. . . . ... . !! irs . ...... .. ..._ .... . . .- J a .. .
 

Single Plow-rp 25605 .4it) 128.4 t1O.78 2.42 
Double Plow-ip 24239 "033 161.3 301.26 2.2.1 
Deep Rip-rp 22564 72'4 1.12 2 224 67 158 
Plow/Cultiv-rp 27219 -,76 151.3 335.77 2.22 
Sp-Wide Row-rp 12945 522 94 It IA 28 1.91 
tDr-skip Row-rp __7_ _ 79h 123.6 255.) 2.07 

rp equAds ru%-plzuited 
b. 	 Net return per ha = net to t value product iteld kg/ira x pI45kgt - costs, wlrc tractor tite ,.ax valued at P'

5 
(3/ha, 

wed :1 l1
2i eqtutiUpmerntlt, .1d asIII 50/lra. 

Regarding the effects of plant stand densities on grain yield, it was true that tile two highest 
yielding plots also had the highest plant stand densities. llnyever. plant stand densities 
alone could not explain all of tile variations among treatmtent mean grain yields. For 
example, the deep-ripping treatment had a mean stand density of 22,565 plants per hectare, 
and a mean grain yield of 731.5 kg/ha. When this was compared with the means for the 
skip row treatment (16,792 plants/ha and 752.1 kg/ha of grain) and the double plow 
treatment t21,329 plants/ha and 1067.5 kg/ha of grain), it was clear that something other 
than plant stand (lenity was affecting treatment mean yields. Presimit ly the other factors 
were treatment effects :tnd possibly soil physical factors. 

Economic factors: Table 7 2 comtain; data on total labor time. net returns per hectare (net 
total value product). and net returns to hour of labor. Double plowed plots required the 
most labor, while single plowed plots, on wide tows, required the least. IHowever, the net 
return per hectare of lInd was greatest for double plowing -- 50 percent greater than for 
single plowing oi wide ,ows. The conventional single plow system produced the highest net 
returns to labor, P2.84/hur. with the deep-ripping system producing the least -- over 30 
percent less than the ..ingle plo,.'cd system. All systems pr(Altced good returns under the 
prevailing conditions. 

Conclusions. Th is experiment was part of a set of experiments nation%, ide. Specific 
conclusions regarding treatment effects cannot be drawt from this one location in one year. 
More so since there were no statistical differences detected between treatments. Specific 
conclusions should twa;t a (omb ined inalysis f the complete data set over all eight 
loca'ions. 

lowever, somc specific recommendations cat be mnade regarding the conduct of' this trial in 
the coming year These are as follows: 

(a). 	 A careful analysis should be made of the soil data, by plot, il this trial to determine 
whether there is a gradient across the experimetnt in terns of soil moisture holding 
capac!t,. soil tusture and/or ,oil feitility. Variations in soil fertility could be 
correctcd I). to ;,arin , tvuit,, of fertilicT 1b1 plot) in the coming sea. l. 
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(b). Plant stand densities will need to be more closely controlled to avoid confounding 
effects. 

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

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

7.3 FARM EQUIPMENT 113.41 
7.3.1 EVAl.['ATION OF IMiPROVED DONKEY HARNESSES I134 II 

Objectives: The objectives of this FMIH testing stage work were t
 

(a). Continue evaluating the durability of the 
 locally produced Kenya donkey harness, asreinforced, under fann conditions.
 
(b). Evaluate farmer acceptance of the Kenya donkey hamess.
 

Justification: A significant percentage of arable agriculture depends on donkey power forplowing, Cultivatin g and planting Little improvement has ',eeu made in lie traditionaldonkey harnesses which have been used for centuries. Improved harnesses have been shownto increase tile efficiency of draft ani ial utilization by as much as 30 percent. Tis tudycontinued tihe tiesting of an improved design wlhich was initially tested in 108-87.
 

Apptroach: Fifty Keny a donkev 
harnesses were rnlanoltlictured ,inIt hI!.' •ii ,:,flCj
by the Ruiral hhiListries Inno ation ('enter. in Kan e Farlers %.%+ol1 liit ''t
h'tii e. 
season continued testing the hanesses during the 1988-89 crop easoii. AI+)I I r.tn,,iov,

has ordered 66 harnesses for sale to farrmers in their paricipatory trials program.
 

Results: At the end of the season, all harnesses were collected and farmers who had usedthe harnesses were intcrviewed to obtain their assessment of the harnesses. Generally,farmers were pleased with their experience with the haniesses. A few suggestionsconcerning reinforcement of specific points on the harness vere made and will be forwarded
to RIIC. A brief final report will be prepared on tile donkey harness assessment. 

7.3.2 EVALUATION OF ROTARY INJECTION iANI) ROW-PLANTER 113.4 2] 

Ob eclives: The objective of this FM1I: testing stage trial was to test the modified rotaryinjection planter to asernain its durability, and improved acceptahilit, Under farm conditions. 

.msltificalion: 'File rotary injection planter may enable farmers with little or no control overtraction resources to obtain increased production and farm income throtph better control overseed depth plactment, and the tining of planting vis-a-vis rains. 

Approach: lhe iniproved rotary injection planter ",.as tested through the farmer assessment 
groups. as ;I tool for row-plhnting in ernis of its pract ica bi lily and performualce. Nodifiednit, were also tested in NIahalapye and by other farming systin projects. 

Rl('sullts: Tht, rtarv injection planter wvas tested by sonit- menbers of ile researcher'ianaged larincr test ing groups as part if other gpc'lup trials thv\ conducted. Farmer 
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evaluations of the planter were collected as part of the End-of-Season Survey, and will be 
reported in a forthcoming progress report. The planters had numerous problems and have 
been discontinued. However, an improved version has been manufactured for the 1989-90 
cropping season and included in the ALDEP program. 

7.4 LIVESTOCK 113.51 

7.4.1 IMPROVED PRODUCTION OF GOAT MILK 113.5.11 

Objectives: The objectives of this RMFI design trial were to: 

(a). 	 Select one or two outstanding female goats from each cooperating farmer's herd. 

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

(c). 	 Intensify prluction of kids bv allowing them complete milk production from all 
other does oin tile farm. 

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

(e). 	 Develop a record keepiig system tied to the permanent identification system. 

(0. 	 Istablish a w.orking relationship with I)AtS. 

Justification: Most subsistence farmers keep goats, and 90 percent of those who do keep 
goats, milk them There is, however, a potential market for fresh liquid milk, and a market 
for milk prolucts which could possihl' be developed. If aninals of a dairy type were kept 
under improved management and a selccion program was initiated, it should be possible to 
increase family cah flow as well as provide t rapid return on investment through small 
stock. 

Malnutrition appears to be a cause of young goat mortality This is partially because too 
much milk is taken from the doe by tile farmer for home use and to sell, and is not being 
replaced with supplemental feed. l)evelopmcnt of a fodder production and storage program 
utilized to increase milk production from t"o or three does for hone use and sale would 
allow all other does to bc dcvoled to raising kids. The kids shoUld be :dlowed to go with 
tileadults to i!ra/c and Irnw',e. thereby offering tlem better quality forage as well as 
additional milk. 

Approach: "'s'o farmers, tineach of the three ATIIP villages, were invited to participate ill 
this trial. I'hese individuals were se lettd because of their interest itt cooperating, and 
because (if tl exceptinal managerial capability. As dsigned, the two or three highestbeir 
milk producers wcre to bc selected from their herds, and at kidtfirg or soon thereafter heir 
kids were !o be tranfcrrel to other (toes so that the conplete supply of milk would be 
available for human u- [ht'-se animals vert to have gra/d during the day, but during 
milking both in 1lit nnrrili! arrnd afternoon were to have bteen fed a supplemcnltal feed 
calculated t, oe thait lirmunn rcLlurrCL for lactation atOve iin:lntI'DiU. lHIMt'se anilals were 
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to be housed separately Iromn other goats at night and fed free choice, either green chopped
or dried fodder raised on tilef'an. The inilk Off-take was iIlbe nmeasured and recorded on 
a record book provided Ih .,VI'P. I)aat as also to be collect ed on how tie product was
used, and price received. An,,lsis of teed versus return was to have been determined from 
farm reco'ds. I'his osltumve allowed all other kids the complete supply from their dants, 
reducing malnutrition 

Cooperaling goat farmers wert, asked to plant 0.1 ha of' triple purpose cowpea (B(X)5C) and
0.4 ha of D olichos lab-la. Single superphosphate was to have been applied at the rate or"
2(X) kg/ha to one-half of the area. An evaluation was to have been inade of tle cowpeas for
leaves picked for feeding to milk goats. Data oii grain yields and forage residue yields was 
to have xcn collected Similar information as to be obtailned l the Dolichos lab lab 
t'a,,s pl'cktl htorec'II tetdiln and estirmiates tforage Niels %%er also to hive beell obtained 

Results: Farners %%crc selected, the project ssas explained and ill[ parircipanits agreed to the
protocol. Of the six fairnes onlx ivto coinstriucted kraals or riiale ito0dificarion to existing
kraals. (ily tour planted ai) tOdder, 150 of' these did not build kritais. and in the end sold
their fodder to ATIP'. The olthr to did tot iflant until late Januars. never %eeded the crop
and after a much redtluced harvest, ted all tie feed to all the goats in their kraal and
exhausted the teed resource in less than tour weeks, thieebn making the objectives of the 
project impossible to accomplish. 

7.A.2 IA( N()SIS ()i Kil MORTAIIIY 115.21 

Objeclies: The ohjectics ot this RNIRI descriptive and dimnoiic ,!iid% ssere' 

(a). Arrive at the rtost Loiinii tiiltsi 1 kid nuorhilit-, ftrm birth i, %vanmg
 
(l)), Desi~ri igiinanaie neit stratct:ics. including housing., ii piLc',cthis ..
t 1iiiotli 
(c). Devise Ilethods of irllagClirtiit. including housing. itolecrcat onrbiditv 
(di. It inulii/atihn wold bIea tierterent. then develi p recommieniinis tor imniu in g 

against Specific diseases. 
(t). Develop ssorking relatioiships and linkages ssiti Vtlrinary Services Departmireirt and 

I)A FS.
 

.Juslificalimn: I)nlnth losses in kids vary in severits trm \car ti scar. anid has been reported
fron I) perteit h-iI tteiit iy,boih APRl and .VIII' lhn, tloss of ittcnrle poitential, as
well as hitinrc rcdilie pottintial. is of !reatconiceni to and ernnient

t aricis s!o officials 
)like 

colh(_jd mid stored rie.rr_.i.h: Silic kidst llI died kicr ( in a cooler or trrin to 

'raicistowi bIr a pist ,ilrterli exarm .\ post oIiniien repoil lom ,i developed. I'hisskis
cripltIced at lile o ,oaxa iilnatlia11 sillinitted Xith se awltl-., thatlth1 lisst %sere I(o be
submitted tI the Vterinarr I )irioastic ILaborati, in ( uhlrotic fr is irk-up 

ReslIs: I1ii is plrltett \ill ie on-gOini! into April of" I90)() i ilrllt tileallinui of data
availabl, Seasonaitl i'-haliwualn is iot iliprtailn illthis iislan e a idlertilvirg t' ses. with
piossible corrective rtiurindltioin, is hit'L This hasoljlcttii'e. pi.tectl been expanded to
;iik mt anir sick or dead goat that iN prer'si-el ftir evaluatloll. This should give a iiore

rliiprel iCi ' ViecA of dis ase ald ileali i it iurs at Ot vnllaVL' level. and affects the 
ta-iter 
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Initial impressions of the disease status in )oung goals include the following: 

(a). 	 Malnutrition is very common -- nost likely 	 related to heavy off-take of milk forhuman 	consumption, and overgrazing close to village communal areas. 

(b). External parasite infestations -- especially sucking lice - appear be commonto and severe. Severe anenia associated with lice and nmalnutrition appears to be a common 
cause of death. 

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

(d). 	 Internal parasite infection %%ith linimthIs of tie gastro-intestinal type appears to be of 
limited severity. 

(e). 	 Iigh levels of cOccidi.a Counts are common. but evidence of clinical disease is rare. 

(f). 	 Pinkeye and cont agiotis :cthyna are both very comlmon 

Disease status in older goats was as follows: 

(a). 	 Ileartwater appears to be very common in small stock after about six months of age.
Many of these aniials respond ito treatmient if treated early. 

(b). 	 Tick and lice irlestation is prevalet and severe in all herds. 

(c). 	 Caseous Iyrophaden itis is coimon ii the villages. Some herds are more highlyaffected than others. This probaly relates to kraal envimolent. 

(d). 	 Clinical intestinal plarasite inlection (stomacli and intestinal trichostrongylus) do not appear to be very coommonon. Whenr it (foes appe:rr, it lends e seasonal andto affectssoi kraaIs mtre than (others. Animals so inft'sted respond well to therapy. 

Soiie of the problems identtied were: 

(a). 	 There is great resistance on tile part of villagers to present atinials for a post mortem exam. These animals are butchered ;rd caten and they (1not want the meat spoiled
by having it examin.' i. 

(b). 	 The Small stotk ',, ociat itns are riot working properly. Coosistent treatment and proper liting is ilil occurring, Part ol this is (file to overwork tOf small stockofficers, bit igtd deil of it is bccattte moany of tlte small stock owners will not
spend 	 nlitocy in tarts, anid expect tilte g(wvcntin en or sortie Ionor io do everythingfor :ril - nliclutdin, all labor. This resistance self-helpto and change is verydifficult to Those thatwork around. have cooperated. have seen extraordinary resultsanl have been very pleased. [ie ectension type coitact here Could be very
beneficial. 

(c). 	 The ATII' villa,ic, are far aparl and require a good deatl of driving time. This,coupled \0111lItte pior condition oif iur chiclcs and numberthe of people usinglill, with ,Ill% tt drivers. limit." visis ts ao tat, itllitt tif about tli iier week. 
I)ail, sir '.litthl he much tpcrir 
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7.5 HOUSEHOLD CIRCUMSTANCES 113.61 

7.5.1 COOPERATIN(; FARMERS STUDY 113.6.11 

Objective: This is an RMRI descriptive and diagnostic study. The objective of collectingeconomic and technical data on a continuing basis was to identify major changes and trendsover time in the farming sstpns in rituin e Agricultural District. Of particular interest were 
data on: 

(a). Crop environments, crops planted, cropping systems used, and harvested yields.(h. Animal traction used. livestck inventory, and management changes.

(c). Market panicipation 
 both input and output.(d). Timing of labor activitics. rtlicularly plowing activities to cemtablish labor coe ficients 

for crotplii, ,ctiiv itcs, 

.lustificalion: Since arable llricumral 
to 

irodCthion in ltotsIaina fhltUats giatl)' rom Near)ear, die larrge t'othe hlarPin parn cliinaticenvironmci ni and changing gove minentpolicies, several cars are relquire,d 0 iadequaitel) desribe crop prodtction activities.Livestock enterpris S alSo IhucItute ,ith clilmitic conditionS, allhough to a lesser extent.continuing tloitoitring prograin provides inforomation on the fluctuations 
A 

in the systrCin o' ertime and allows ftle idetiticaiion (of' trends, suclh as shifts froni oile s(utrce of tract ion toanother. 'his infriitioni assists ill thue identification of econoiicallv teasiblei technologiesMhich ll lead to inctased 1inloeS %sithoutllSUlistlaliall) increasing risk or investmient. 

Approach: To pimidoe s,,tetit iionitoring inforiiation. scveral approdiciie, sscre toitibited.For enviroimental information (Section 7.8). dail) readins of rainfall td ttpn,.rature kkcrccontiued. Cropping and animal ntnacentit practices, lives>tock inveltlioies and marketparticipation were scsesd tiig all animal questionnaire athi,,IterCd to the lilis'holL,which participated ili the Multiple \isit Studsy of 183.-8.1 iilini.,s for pIne. in Ac liic.under farnern' fieldt conditioii, were collected for animal aind tractor aliction. 

Results: T[wents-sven ol ihe origitial Multiple Visit Study farmers %%ere still living in theresearch villages, and paricil med ill [l I 1088) Cooperators Survey. Three oftlhefarmers did not plow 27file ti lack if' draft. The average area plo\wed was 5.96 hectares, of'which 5.33 hectares %as l\ evd with A RAIP alSiSIln'e. The average tirst plowing date wasthe third week in Novermber, with ploswing being cionmplied the third we;k of January.Sorghurii, millet and rnai/e wtre thle olist iimlportinit crops planitcd. A/pproxirnately 21percent of Ithe fariliers, detui ipcd liew land. while 8 peretit feincetd lIan.All hut one ofthose planting aiPlid for A AP plowing asJistance, b t i onitireceived weeding assistancefrom ARAP. Catile ,,ere the major source of' traction. Fifty-ci ghit percent of tile farrner,used olly artinial,. %shile,12 percent used sonic tractor traction. More lhan hlIt ov ned ihcirown traction, For ihos, hiring, traclors ,ere the n stciiiio source (t hired draft, andthe going rate for tractor hire wa, P6(0 per hectare Sevet v percent of the flarniuers harvestedmitore than thrt,-ciiartcis of the land plaintetd. Average total grain yields per familyharvestirig , crop sscre: si irgltn)t 383 kg. miillet 3)1) kg!. rinai/c 207 kg.. cowpeas 4I kg. andgroidilss 36 k1! 'lhiv-intit, cCnr of the faritmers sold an average of 17 kg of" grains.One-third of lie tariiers row-lilante d aht least soiie of their criop, s,',hile one-halt practiceddlouhle plowini, Oilt leastsome of their laiid. "'I,,cni)-wo permit useil a new crop variety,and 8 percent sedilfertilier. For those who idid niotuse fertili/er. lack of transponationi wasthe biggest probluii. l)riit.l, insec , hirds, a t labor coinstraints were the InmotIstrequltntlylisted prohlei s. (omplete reults (ot his survev will lie preselcid iia folrhcomiiing progress
report. 
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Over a period of three Near.;, plowing labor dta %,cre cOlecied on larmers plowing theii 
own plots in their traditional way. A totil of )I observations were made. Average plowing
labor time with donkeys was 32 hours per icctate For cattle, the labor time was 21 hours 
per hectare, and it was 4 hours per hectare tor r actors. AdditiolIal analysis will be reported 
in a working paper. 

7.6 MARKETS 113.71 

7.6.1 SMALL. STOC(K AND GRAIN TRADING ANI) I'RICES 113 7.11 

Objective: The objective f this RNIRI descriptive and s thedtiagnO Stic stdy %,Isto ascertain 
extent of within vilige formal marketin! oppo rltiitic, and the prevailing prices, both fornial 
and informal. 

,Justification: [uinal rnzrkeiing chlannel,, arc not sscll,ahSIMd ,inl:n,,t local sales b. 
village farmers are intter-houshold sitlcs Sonic limited opportunitiCs esist to ell slall stock 
to local restaf.urants. and in one villa,, the cooperatiVt \sill pur1chase grain .\ monitoritg ofl 
the inmber of animals pmthaCd and tileprice "ives ',ti1W indlictation ,I'the local market 
opportunities. [here has hTn little fornmal trading in grain diue to the drought, but the 
monitoring of local inorinial price,, for t!ram is i1:shLil data forini economic ,inalyis of crop 
prxluction technoo, ic 

Approach: Nlonthlv tf locl 1IMt'! to 1monito T omall stock trade aLdsurve, rc,tauirant,, v'.'rC 
prices. f)ne irlornal irrL' 1.sd,CtiIi10 e,1, t1e l(k.1 iitirimil pric fir roln 

Results: Nlurllil\ sorsex s ot local ristiurant, serc 1',1:lit1111Ctl dir )t theWhICk of sAS 
through thewe sourts. ;,dlthe lack ( itooperatitrli \ prrtot,,, A price ,ur,'ev was 
coniductCd dor un,, u,itup in tmhur ft:',ri.so .\I illa'h cs alld twol ricr zictin, s L 
extension villages in North Lat I)i,tricti d rin, .lllh. I h ,it'ipito establish prices1t0,tM 
during the planting ,c on. Tahl' 7 shthc , Atric'N, rolorted b%tanners during 
group meetinS. lhI.prices, huLicsur ,liCts sert'C ,trirl,ai. v,iih on!, one silllage reporling 
slightly lower price, tot nrmlrr u4tiir 

The low village pricet for sorghum. imri/e and millet ..rcrc double tiregrain applrosniritel\ 
Botswana Agricultmal Marketing Board prices, sshile the his. village price for cowpeas was 
slightly losse tihehe thtn the BANiII price lhc H \Mh price, hor trishelled i!roundnuLs 
was P1 I5/k.t re,:rt ahoe te lios vilkawc price. 

7.7 EXI IFNSION 'K..IGL; . 

7.7.1 FIMFI OPTIONS IIS.rll\; 'N\% Il If IWN IX \RM_\lR \.SESSN1ENI 
GROUPS I13.8.1 I 

ObjeCtives: TIre 0thlCtlives,, Irii. ' t(IflOWilirn lt i r ItIh i t'1ihn!1 Pitls SseT to 

(it). Provide a itetlird to .l)sAD l ,mi ailarget[(cIt',le theCir cIliti h%c;OIt rug numhber 
oft larrnets, on ltec nlmAl ioues Af11 l'. tither thlan l tiin i r;ike ntumneroius 
irilividual visits to lotuslithl' Inl lihls The protp !oriIl allo%,s the AD to 
perfoirni :t teciihoitioiri ii li htuintini! t I lit \t'r mirt a b' otr lliunctiui 
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TA|Il. 7.3: AGRICULTURAL PRICES REPORTEI) )( RING FARMER C;ROITIME1TIN(;G,
FRANCISTOWN AREA, MARCHI, 1989 

Csnr( dity • 
-......... ..... ..i4 ml oJ~t'- i!-lcrL .unl~e - rr~iftr' 

ILow pncc I i h 4,ntm
_!i -~~)ft'nn.. 1Ju . ....... .......
 

Sorghum Seed 4.4X) 1 76MmUteced 1.25 1.50Millet sced 1.17 1 70
Cowpea seed 1 25/Cup' I 444/Cup'
Grundnut seed ().4i01/Cu' 1.))/Cup' 

Sorghum gnun o1.42 0 86Miu/c grun ).42 071
Millet grun 0.58 400)C4wpc,, 442 .18 

urlnth (unl hellced 10811 2 50 

Walc mlh shim'np s 10 I.clh 2 4004
k 

i
l 

I'ch10.5011 Z~00 1[]lth 
Molgo 
 010.34 10)4)SAeCI leed 0(101F.,_h 44.54F'tt It 
( ,)ls; 4

3411.\nssni.sI I )i4)/Anisn,4
N1;s l, 2

4.('ouls g t) (1 ()/Cup 44f/(u348/Animal Sl)ll/Animal 

Ma"*il" l4 lfltS gn0.aly. 

(N). Provide a forumn for researcher backup in extension activities. 

(c). Provide :4tet 10 see if farrier groups are practical und r Ic '2nsion conditions. 

,1uslificaion: TIhe extension service in iots%%ala, to dale, h4 ls heel Coinliiit ted toadninistering drolgh relief prograins . *F sllth I4 radiitional role (if extCnling recoin41'ndedagricultural techniol(ogies has bieen greatly redluced. TIh 1: 987-88 annual report from
extension, in ihe Ifrlcisi44wn Region, states that virtually no exieis:on was done that yearand that 95 perceint (f the ADs' time was taken iil with adlinistration of governlle4nt relief 
programs. 'urther, a single AD nay have well over 51) households under his/herrCsponsililitN . Wihout a go(ol coilntin icalt io syslCii, Iiilny of, the constraints thesehonusehol ds face iiC go (U4addressed. The farnier group approach (Iofrs a inullnlS of workingwith a illuhber of' iariiclns at oie time. tl(S inproving the efficiency It the AD. ADs areofficially ericouralmed to 55(lrk with grotu ps of fanners, hbl, o date, the systeml4 has not beenemployed for tle Icst ilg mnd teaching of exlension reco41lended technologies in the 
Francistown Regi(ir. 

Approach: Prior t(o the cripping season, ArllP staff met widh regionail agricultunral officers
and CFI)A crordinairors 14)disciss the extension ninaged options testing farner groulp.With the RA()s approval, the DAO identified two extension areas for the groups. TheD)AO and the As from [lie areas met with ATIP staff to discuss the group work. TEheregional (TOP()anti the Al.)1EI' imianage r were also hicluded in the discussions. This groupdecided (ili a Iiiled nunmber of technologies, incudigiNl lypes of eolqiiilent proviled throughthe ALEI) .I pro~grail, which 44ight be oladeavailahle for esiing. ILogistical details were 
also arranged. 

Jist prior 11 lie Irma]d beginnling of the cropping season, Ilie ADs asked tie village headmanIo call a Iradi4ional village imeeting a;t which lie/Sie, and the ATIP Francistown staff,described the farier group work in oitier villages and invited interested farniers to attend theinitial grotlp ineetin! to0Ie held two weeks later. At 'lie initial grouop ileeting, farniers were 
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asked to indicate what areas of technology they were interested in learning about. The AD 
and ATIP staff then presented option.,; available for testing -- within the areas indicated), and 
discussed a few other options as well. 

At subsequent monthly meetings the implementation of trials was discussed. The farmers 
were asked to decide, on their own, how large to make the test plots, and to stak. the plots
accordingly. Side-by-side comparisons were recomnmended but rejected by the farmers. A 
field assistant was hired to assist the AD in working with farmers to collect data, provide 
seeds and eqtIlipire itt, nii itor tile location of tile equipment, etc. 

Monthly meetings were held to discuss the trials. Fanners were asked to described their 
trial experiences, identify prohlIcms, and report tleir observations on tile trial to the grouip. 
The fanner group x%%crc h%the AD. All MCliet is . ere attended by ATIIPmectitogs chaired 
and district level estension statf. ATIIP and extension staff visited all trials at least once 
during the season. 

A field day was held in onIc village near the end of the sc.-ason. Farmers from other 
villages, extension staff and research staff wvere invited to panicipate. I-ollowing harvest, tihe 
ATIP staff c(idoctcd a flrtal rIEnd-of-Seasoi Survey of participating farmers to obtain1 
farmer assessment of the :ritals they participated in, atid tile group activities. This 
information will be inchced, with cxtension an1d researcher evaluations of' tie group activity, 
in a progress reptn. 

Results: A secotid eXtensio lll farnicrs resting group, at Musojane, was added to the 
group al Mapoka w,hich .'as tarted during the 1N87-88 cropping scason. These groups were 
led by the local Agricultural l)cionstrators, s\ ith support from other l)AFS and ATIP staff. 
The Safim planter was the ito,,t popular optm tested. [able 7.. provides information tin 
participation and trial,. As in the prcioms year. larnmrs did not do side-by-siIe trials. 

Attendance at tarmer gitoup ticetini!s ,[, giood, ahlhougli thre was a gencral concern anong 
farmer group ti eritbers that itipts did not arrive ott time. Twelve trials failed (see Table 
7.4j. Frott farmer's obse vations, rov-pl iat ctd areas did better ihal broa(casted areas. 
Farmers reported that row-lpiittd crops looked healthy. %%er, vigoritus and established well. 
In addition ,ecding was crops.% easier Ibr row-plantcd 

rALE 7.4: t'ARItt tPANIS \N IRIAItS i\I 5, tItIN.N.MIiN 1,) FARMER ESrTIN(; (;ROUP,
I"R\N'lI(\ N ,ARF'A, 19SX-X9 

i,-iToN 1.,-t .i . .. . ,. . .... . . .. 
NuruN'I p~rllp l 21 I.i 

Ntllwr ol Imlik millicocrt'lt-d 

Schel plaidllr 3 3
Nhtvt' han~td1-Y p'LU1cr , 
Saire pimcrir 12 3
IForatgvt'l h r tmA I I 

lnial that ;uid 10"It'i 
P'ming I -Lack (if draft 
P'ivling 2 -tlanters tile 2 -tlantrr 
Wedling 
Ilrw'tilng 3 -Sickiness 2 -tlte planting

-Wild antimids -Lite inputs 
-lte ptanring -Tli) much ial 

Wil: antrin % 
Inalt i i ,lt d durivng or alter han,cit 2 -Aphids 

-tFuuddtn %1tiav 
late 

P;databhit lost 
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7.8 ENVIRONMENTAl. M(ONITORIN(; 113.91
 

7.8.1 RAINFALL AND TEMPERATURE MONITORIN(; [13.9.11
 

Objective: The objective of this RMR1 descriptive and diagnostic activity was to obtain
daily rainfall and tiemperatire data from experimental 
 sites for use in agronomic and
econonic evaluations of trials.
 

Justification: RainfIall and telceratUre arc two important 
 parameters incrop production,and to a lesser extent in animal production. Over thfepast several ycais, rainfall has been amajor limiting factor in dctermining the amtount of arca plantcd," the quality of seedlingemergcnce, and 1hC qultit) of grains anid forage harvested. Because of high variahility inraint',ll withiti ,illae ,rcas. mtoitoring' must he dotc ott a plot-ly-plot basis. Teliperature
is mlore Conistants ithin an arca. so call he monitorel at a ceitral locatlion. 

Approach: l)ail rainfill ricadiqs rin1t + locatetwee taken on _!,iuve d n xlpcrnicital plot,,.RailfAl aito tS, and iiXIri i llliftiltlnlll lCIITtA1MStci yea kdr wcfIrr it th1e A III'compount ds. Atthte .OVIIPcoipotllds il .' . Owt ilhlv lh tlipHIeiLltts nrn[lied .'+With 
rc'itni/eL-J HCLWl+o1I0)!i.l ,tmlandards. 

I tlI4 7.5 : I'x \I'SF.\I.I1.SiXIh. IR I'I tIHM, ARVA. 193-89 

' Is.S Pii i kf,I 19S7 NSS)5-SiMt.. X, - S .,it I, It S in 
Spi I T N,\ I I"N 
(ii)ixr NA 17 12

N, II ix- NA\ IIiQi 

11 1 i
 
"41)c(chc 29vi[it l-f1 
i1i' 60 

\ala ig"hol Ni 21mi is )sI-Cbnm.r) 5,1 126 SS I249
31 isMt-d1 212 10i272 43 52 10 2April I1i 7.I 0ii 1 

li .d Mauti,, tS7 .1.55 317 296 635 149 

iSNtr NA0Sic, rb4 0I 0 9NA -12 29 0ii60N. ti bXi NA 9 .it11 32 9I 45I)c(nx<r 15 63 24 
9 

l 11119 53,iiarh
M at r a 
"1 185 28 It1 36nt 15

Icrtat~1-12 33 27MAIL 117 28 222
0 67Atil 0 S 128 61)271


JunW 06 5 5)0 II I IitI Sal u,~.. IW 20 0I,15476 158 325 635 .112 

Stecbri Nl ) 0 

I ), l .t NA 413 17 (1 7Nemntxr 68NA 6.14

le crnI'r 10 18 

1 57 715 1
37 it 256 11.1

jantlI,2 
 12 28IchrimNl %larrat.,i, Mii 32
 
354 17.1
 

71 131 33 
6' 
28 

k I,h1 722 542 7 12 6A pil 
 1.0 tt1,2
Junt 5 58ii 0 0 02 oIt1,11 ,Nti.1n'++, 
 1 .112 292 1.12 SW) .156 
1
 

i A\tr'ii
 - 1K't .1116 Q2 _ ,11S, _741_44 
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Results: Monthly rainfall information for the 1988-89 cropping season is shown in Table 
7.5, along with data for the other years u(iring which ATIP has worked in the Francistown 
area. Total rainfall in 1988-89 was slightly below the 30 year average (464mm). There was 

much less variability in total rainfall between viliages than had been observed previously, but 
on a monthly basis there was considerable variability between villages. Only Mathangwane 
had significant amounts of rainfall prior to January. This occurred in the last week of 
December. Ilence, most planting did not begin until early January, with many later 
plantings not maturing due to an early cool period in April. 

7.9 NIETllOI)OLO(;Y 113.1(1! 

7.9.1 	 FNIFI OPTIONS TESTIN(; WIT I RIESIEARCI IER LEF) F"ARNIER 
ASSiSSINENT GROIPS 113.10. II 

The work with fail!ner gioups in 1987-8X \ as very popular antong fartMers and was 
coltinued in ilte Ihr'ee sctud itt 'ItoiTitiur .\t!riCultural District %kith only i few minior'illamcs 

chatiges. 

Ohle'lies: The objcCtivcs thi I .ill it, A'tity were: 

(a). 	 TO test a broiad ratit!c of il atio% tndcr tariier ttainit!eid conditions for increased 
prXttClivitv and urait ',ield dcpendtabilit%. 

(b). To ivolve fiiriM, 1d )s direcils the S develoltetitand it fartming eItSL, process. 

(c). To deterntitie Mitat tlpes of itnnovaifn, are tmost ap)ealing to different types of 
farners. 

(d). '1o deterttine the c'\tctlt (it tdplioni of tclittoics tested by participatls in the 
1',fi-8 farnter riilk. 

,Jusliication: N ctieros techntological ililnovalio ts have been devcloped inllBotswana. and 
elsewhere, vuch titav be relevaint to sutbsistence faiters it "utite :\griciltitral District. 

Ilowever, dt !- time contraiinls, it is ticull to cvaluate a very %%ide range of these 
itovatiOtil llldr researcher o;inag'd L ,ldiliOl S il ott-farm tests. [urher, it is often 

,difficut io asssCs %wliclinnovalion , niig.ht be ttost relevant to specific farmer-s. It was 
therefore decided to pe t a widc iti!c of technoilogical options to a group of flarniers. 
Farnlers could tht'n eIctcI innovations that seettied tmtost relevant to their situation, and test 

ithose wilh Woiiec reircr in idiincattwen provisio of inpuls. ,oItlhl, tteetings were held 
with the groups toI diciwst problentis aid progrcs,, lit this way., attoer, lcitonstrated which 

,types of iitinovaiti sciil tios' appiopriate to thci. and reCllch rs %rc able ito observe 

tlIe effectivlene,, of tho,,c innovations antd \woik %ilt farnmm,ie oards deVeOptitet of 
itmproved produciioni ,, s. llv ineludin Al), io tie roup iiiotitlhl riteerings, the ADs 
allso becolrie pill t (k-Viii l pioeri .it 	 , tevtlop ' 

Approacth: ti tie Seieuiiber. alit open kgotla titceting \%iis lihh for ill participating 
faritiers, tcitibers of \ilwic Fariti,' oiitittes aid Ote local AI) ill the tlhree villages 
where AI' hailt ben ssotkiin .\i hi otetiig ,\llj ' siAll prcseiied: 

(a1). 	 The resilts fromlitI ist lvtreearcdlh. 

(i. An ittvilatioilto 1ll interested lariIeS. to attetd a SpcCial tietlillg \%hcrC technical 
opl ioti \t rCvi'c'd \k icll inclided both ne\% ltechiOogieS ail currently 

tecuiuttiiu'lOt i t-, 
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At this meeting, a wide range of technology options discussed. Farmers were thenwere

asked to select any innovation or package of innovations they wished to test 
 in tile comingyear. Those farmers electing to perform a testis forned the fanner groups that met monthly.The ADs were also invited to ilttend these mcetings where progress and problems were 
discussed. 

The types of innovations introduced inchldedl: 

(a). Tillage/water conservation techniques
(b). Planting n'ithod options -- with some emphasis on evaluating hand row-planters

(c). Crop varieties
 
(d). Manure and fertilizer possibilities

(e). Forage and fodder production options

(f). Seed protection options
 

Dependitig on the degree of interest, and availabilitv of equipenwrt, some or all of thefarmers wishing to test at specific inlovation were supplied w;ti the necessary inputs andinachinueiy by ATIP. Trials were laid otut side-by-side with a :1aditiona control. A recordwas kept by ATIP staff regarding the dates of all operations, and grain yield. AnEnd-of-Season Survey was administered, in order to ,et tile assessment of farmers. 

Sonic of the changes that w.ere made for this .ear included th following: 

(a). Firmer Coinlarisons were slightly more ontrolled. For example, a fanner whowished t(, test double plowitg with ferilizt r, .'ersLIs dotble plowing/row-planted 'asencouraged to separate her/his triaf?. into d onl plowing with and without fertilizer.ttA01le plowing with and without rtiw-phai'ting, and to itclt,de traditioral checks in 
each. 

(b). Where fiariner cedack on a new technolojy was required, or where reqtuests hadbeen madtle by other researchers for tI-rs ,n items like variety trials, if instifficientfarmers elected to test thein, ATItP ai ivel, sought farmers n tle group to take onthese tests in additic t to iests they iad selected themselves. 

Reselts: A total of 128 rnners in three villaCes parlicipattCL in the trials, condttcting over
140 vald cornp:tri ons of various ieCltolog.y options 

There was a totai of iof across 

were wide variations iin iith 


about .iS41hn rainfall Tttite Agrictultural District, bit there 
geog r:lphic and seasonal di trifmUtion. Generally, there was verylittle rain du'ring Novenihr and Dr'ccmber. There were also extended (Iry periods inJanoary, antI from late Fehrt ary to e:trl,' klpril Thus cor: :;oerahle moistutre stress ocCUrred

oin most crops, reoi'rtlless of the planting date. 

Grtottdnttt seed dressinrg with inlsecticide and fungicide and a liew variety of groundtnut (55.41,7) showed no henefit in this season. Grotindnut yields were very low, and treatmenteffects argely masketd b\ lie effects of mo0isture stress and prettatioo by rats and rabbits.'lreatmnrts did not address the major yieid constraints. 

In cowpt-i: variety trials, the one indterminate genotype, Tswana yielded consistently higherthan the determinate types 13lackyeve, TVX, and ER7 (4(0 kg/ha range versus 1(M to 250kg/ha rang,!). Most cowpea variety trials stffered stress during the rep-oductive period,either from drought or aphid inifesiahi -,is or both. The itdetenninate genotype survived theseperiods to prxuce grain in more favorable periods. The tdeteriritinate types generally could 
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not recover. This same result was observed the previous year. It seemed likely that 
indeterminate types would generally offer more yield security under low-managemrent 
conditions, but there may still be an important role for detenninate types as a buffer against 
early temiination of the rains, o. as a late-planting option. 

Phosphate fertilizer trials (ca. 20 kg of I'Oj/ha versus zero fertilizer) were implemented with 
both determinate cowpca varieties and cereal crops. Yield benefits onicowpeas were masked 
by within season stress. Maie showed some benefit from fertilizer application. Variable 
results from fertilizer trials have previously been noted in Botswana, andi are not unusual. 

Double plowing ()lP) increased per hectare yields of cowpeas by ao anount similar to 
previous years -- about 701" . The effect was, as always, somewhat suppressed by insect 
pests. The effect of' DP on cereals was more pronounced than usual -- about 140% -
possibly because drought stress \as a major yield limiting factor this season. 

Effects of technology options over years: Of the technologies tested by faners over the last 
three years, I' has given the most consistent yield increases -- 604 to I(N0% depending on 
crop and year. This 111a\ Ii D11' :iddresses the soil constraint, which isThcause moisture 
probably the rot c.Icommon vield limitin factor over seasons in Bol,vwaa. Phosphate 
fertilizer gave the ne't higfhest average. thouglh theuc was considerable variation across 
seasons -- over (0)We inIxxcet years. 20', in a year of' drotight stress. and about 50I/c overall. 
Row-planting aid grohIliut ,cd trcatments have given lower, and more variable yield 
increases. Over the past xo seasons. iitdetcrminate coxx pea genttpes (13005C and 
Tsw'ana) have gix en better yiCld thall tcteriinitc t p's, tilt. their to surviveto clapaity 
stress periods, trins, l'iodsand rcproduce le ,, ic,,sfiul 

From the xery silnlilistic vi'x\,t ilitet rai data tStlOftil 'm in .,cr hluke ls. these Stllg 
that the m11oSt itIport lint eih11010"it-, l0 CteCnsi\te lllialt'lit contilitiotn would be 
improved soil/water ' tolhxxcd h\ ICtili/er applications. thoulh numerousililla.tut otheriCit 
technolocies also slixll 1 e1i1 

Spontaneous adoption oJ tlechnoloi,'ii'.S: ile It)S .,thltioi Sthd was hastt io tia survey of 
158 f'armers xxho hiad partiitld in the resaklier l',magetd farmer options testing groups. 
The ptrpose of the Niirvex xx , to ilCtem tnine the extent of sitnilltalientiis technology adoption 
by memhers of tht groups. itvt-otcr (2( percent) of the farmers interviewed used a "new 
technology" dirin, theI 1)8-55t)seatii Ncx technologies x ere used on 14 percent of the 
land planted by the ihterviexvees. Te ItSIt po~pular technology \\ias dIoule plowing, either 
alone or iti cotnhintatiti \\i ither tecthnoltigies -- utuallv row-ppanting. A complete report 
is contained ii aitortlicomii!: xx rkii! paper. 

7.110 O'TIER PRO)F.;ESSION.A\L, A'TIVITIES 113.111 

lit order to prm tetIe acce'pta 'c of' fi'rioing systens work, it is iiponrtant to continue and 
increase Lontacts Nk'txcci the team. farmers and other agencies, interms of' conducting joint 
research. tie inclusi i tf ',xteiin nd research staff in farmer group work, field days and 
joint visits to field. I.inkaes and Collaioration were strengthened through the following 
activitics: 

7.10.1 IINKAGES WITI .':AMIRS 113.11.11 

(a). (ontituetl activitie', xih reseatcher mtanaged faroer testing groups. 

ile:Rl -I-7('7 - 901- Date: December 13, 1989 

http:113.11.11


(b). Expanded activities with extension managed farmer testing groups.(c). Continued active involvement of farmers in RMFI trials inplementation,(d). Annual report on ATIII activities presented at a kgotla mecting in each village where
ATIP is working 

7.10.2 LINKAGES WITH EXTENSION 113.11.21
 

(a). Participated in a regional review of ATIP work 
 plans.
 
(b). Worked with the RAO 
to establish an annual coordination meeting for thecoordination of regional research and extension activities witi regionalpersonnel. research DAFSpersonnel, Cl:I)A coordinators, and Jepresent atives from nongovernnent;al orlani/alions operatingi, in the region.
 
Ic). Continued to involv'e 
 ).\1S illthe INIl design and testin of' sYstems' optionisthrough involvement of local ADs, and district and reg:ioial DAFS officers.researcher ininai ted farmer testing groups miolithl\ ItelilS aid field days.
 
(d). 
 Assisted in filecoiinuned testing of an accelerated extension procedtire -- extensionmanaged farmer te5 irii! g rotlps. '!'lie two active groups .,ere ocaled ill tle C [DANortheast D~istr-ict. ill 

(e). Coll:ihorai.d M,ill AI . oil tillage trials, and fodder trials - as part of' the Goat 
Milk Stnd,,. 

(). (',operated with the Icgionll Agricultur,il ()ffice. ,Cati\Cjl' r otjli theirconcerning the identification of research problems ,midth 
stugf estion ,

I ;rallCisto, workl ATIPplan, and kept them fully inforntd of' AlTI" actisities.
 
(g). Collaborated with 
 tle Regional Small Stock Olficer on goat illtalj!enCnt studies.
 
(hi). Prepared articles 
 oi agricultural activities, with pictures, for inclusion inextension 

publications. 

(i). All' technical officers regularly attcnded IAIS Monthly Manm'genient Meetings and
discussed All P actiJitits.
 

(j). Ass;sted AIII.IP in tie tlesign 
 of their 'articipatir, lrial, Progr;am and District
l)emnmstration Farius. 

7.10.3 1.INKAES 'EVITiIION-TATION RESEARCI! 11.11.31 
Collaborated 
with DAR on tillage s,stems research, crop variety testing fsorghiun andcnwpeas), equipment developtment, sita I stock research, andi other activities, inclding thetiegroup meetings for planning research .trategies. Assisted in t lie dcsin ofand administered one DAR surveythat stirvty and i;wrtlfer l)AR-reltlnesCd tile
survey, in Francistown area. 

7.10.4 IINKA(;ES WIT11 VETERINARY SERVICES 113,11.41 

Contintiued to work in conjunction with tIt Veterinary Services fielh staff and Central 
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Diagnostic Laboratory in the investigation of goat diseases and mortality, and methods of 
control using management, nutrition and husbandry. 

7.10.5 	 LINKAGES WITH POLICY/PLANNING 113.11.61 

Cooperated with the Rural Sociology Unit on several studies. ATIP staff, particularly the 
agricultural economist assigned t,,ATIP Francistown by the Department of Planning and 
Statistics (DPS), met regularly with DP3S personnel. Some data sets were reviewed and 
documented. These data sets are available to the DPS, DAR, other Botswana governmental 
bodies, and to other interested gioups for their use in research. 

7.10.6 	 METHI)ODIO(;Y I)E'ELOPMENT 

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

7.10.7 	 VISITS OIJTSII)E TIlE COUNTRY 

(a). 	 During September and October. Mr. S. Masikara spent six weeks in tileUSA 
working with INTSORMII personnel, attending two Short microcomputer courses, and 
presenting a paper at the Annual Farmning Systems S ynpositni in Arkansas. 

(b). 	 Dr. G. Ilcinrich presented t paper andl a poster session at the American Society of 
Agronomy Annual NlMeting. Allhim. Califoniia. November 28-December 2. 

(c). 	 NIs. C. Tibhonc participaled in a one nionth training programt oimthe Diagnostic Phase 
of FSR hosted by CIMMYT and the lUnivcrsity of Zimnbahwe. in Ilarare. 

(d). 	 Dr. G. IHeinrich served as a resource person for a workshop in the Gambia where he 
presented material on the AIlIP approach to on-farm technology testing based on 
farmer-groups. 
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CIIAPTER 8: VISITORS 
The following is a partial list of visitors to came for purposes 

ATIF' during the reporting year. Often theyother than simply visiting ATIP. It is not a complete record since, forsome, a record was not kept. 

8.1 NAMES RECORDED 

D. Anderson, All) Consultant, USA
R. Bernsten, University of Zimbabwe
W. Bollinger, Africa Iureau, Washington ID, USA 
P. English, IDRC, Canada 
A. Geddes and C. Davis, ODNRI.D. Ilildebrand and I.. IHansen, South 

UK
Dakota State Universitv, iSAIf. Matteson, New Nlcxico State University, USA 

R. Mbonika, NIOA. Tanzania
P. NIowbray, Horticulttre Constiltat 
W. Miller, MIAC, University of Nebriska
 
I). McClaren, 
 MOA, Zinlal,,e

I). Nellis, C. Bussin:- rMItJ. Colernan, KSU and Alabatina A&M. USA
1. Nyack, SACCAR ('Conmltiant
C. Perrings, Univer.;itv of 13otsv.ana
R. Purcell and F. PotuIsen. Draft Power Con suIltantsT. O'Sullivan and C'. Ward, Snowy Notutain ('onsultants
D. Sisler and M. I.cvinc. Corncll University, USAP1.Turner, W. S. Atkins Intcriational, UK 
T. Wilcox, AFRC, 11K 
A. Willenis, Minster Agricultura I Consultants, UKR. Vanderlip and M. (legg, INTSORMII., USAT. Wood and NI. O'Rci.ly, ODNRI, UKEtc. 

8.2 NAMIS NOT RE2ORDEI) 

AI, ) 1FReformulatiti Tean Members
 
Two Consultants 
 for NIDP
 
Etc.
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CiAPTER 9: PERSONNEL AND EQUIPMENT 

9.1 PROFESSIONAL STAFF 

With reference to Batswana staff, only one possible change in staffing might occur during
the remaining part of the project. Discussions are underway on a possible replacement if
this takes place. Etrforts will he mde during the next fc 110ion11Its to ensure that the
personnel remaining after tie expatriates leave in September, IN0 are as well trained as
possible. Siaffing is. however, likel. to he a problem given the Clirrent shortage of trained

staff within the NI A. Ilaird trade-off decisivejs on allocaioitn of statf will leed to be llade

by senior officials in the NiOA during the next .',aror so. especially since many statf are
 
currently away on lone-term trainins,.
 

In recognition of Ihis. I S..\l)i/I will help support one OPI'A ptition slaiing iii April.

1990. This person will he an .\gronomist who has expertise in fairne ,,stenis xxork. This

individual, who %till plroably he located ilt Francistowni ill hel1 co1Cntinue to provide

expertise in [SW. The position is currently bein advertisek lr AFI) in conjntction with 

li!,ht a poisihle post-projectMIA(. Iithe of linkaigc hetci NII.(" and \t()A. Iotswana. 
it is htrIied Ile',n Cii Itilke1d MIIA( ettlCtacethai till, e to t contlilntii(\ 

The responsibililies; of \\ thi to ovter)\R respt'c IS\V %.killilncrL'eLe ItltItexlt xear with the
 
planned transler of' ISSR ald .MlI' to teilepanrrcli Altie xxitlh i1lt decision
t. (i()b toiitstitutiorali/e ft .tivitiC, elalic, it 1, like \ tha;1ta ratiorril Coorlirtatotr forfarming s stetns x\otk xxill he ajppoirlied. Ihis-x ill he a citi/Cr if I otx ania It is pos-;ble

the 011A ajipoinllcc %%ill 
 iL.' art aviser to ie natiolal C0o(rdt1lor 

,lliCiiplied a noO C- \ill T expatriae s.,talll et'Inow0t intl
Septetiher, I19001( All havc idictied 

It is tll llll LlI Ir it 
art nItteLttiort 1t slaV util lt Cld of tilt. Inproject.

addition. Dr.s. Ihliricl, Sitlt'r an1d o.(i. J. \rian have hen offered slotl-tnri 
appoirntmenets at KNI --six liontl s to onte year - after the e'd] of rite project. 

With reference to the INlSO, NII. Ierioitrr,AIlI x\ill provide Aotl $-1),11tito help fuind
their cointilued preeice urrtil the ertd of tie ATI' ,tiactl.After itan. INISORNIII. plan to
cOititue tiirditig tire Soil NlaIratilelt ,ipecialist ipoxitiOil occ'upied tr l)r. N. Persaid, xho 
clrrently plans to stay itt Rtoisani alter Sei tctcrr. Iltil. 

9.2 SIPPORT STAF'F 

Currently the support staffing psition is reasonably satisfactorv. Plans will need to .e ' ade 
over itfe next few iioritlis about tihe opltiltrat siiatitirn after lireexpatriat personel depart
and contract fuirds are wiihdr;min. )hviouslv tlre quantiity of field work will decrease
becauset of the sniallcr tearrix. TherCfirretfie riithelrs tf' fuill-time field level support stalff
that are required miray' telltecrease, inn this ina\ ie ollset iosre extent by' extra SUpp1ort
in two areas where ATII' conrrtract tutdinr!will tonlrter lie availatle. trarely: 

(a). Office sumpprort -- 'cretarial and cortlitin! -- t'r the prorpsetd niationtal coorirlor 
for FSW. The three iprtrrt sttff atsociated \ih t e AIP ('01' are all futlded O(ilI
tf' project fund,,. 
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(b). A substantial amount of tilecasual labour employed for seasonal field work is also 
currently paid out of contract fundS. 

9.3 CONSULTANTS AND EXECUTIVE VISITS 

Currently it is anticipated there will be not he a major use of consultants over the remaininglife of the project. This reflects, in part, the anticipated needs of the project and the
increasing reluctance for GO3 to approve consultancies that are not critically important.
Many consultants are employed by GO1, which is becoming more selective concerning the 
roles they can play. 

IHowever, the're is a need for Dr. Jorns, KSU Camripiuts Coordinator of A'I'IP, to visit
Botswana to settle administrative details with reference to ensuring an orderly close out ofthe ATIP contract. Currentlv, :tis anticipatedl he will be in lBotswvana in Fehnialy, 1990. 

Also in conlectioll with close out of tle ATIIP contratct and the possible development Ofpost-project linkages between MIAC and MOA. Botswana. there may be a need to organize
an executive visit by af senior MfIA(" official. A request for this will be submitted lter if 
such itvisit i: considercd desirable. 

Another area Mhich may receive some AlIII sop port is otr two individuals froni tie
International Benchmark Sites Netmork tir A.rotecolog\ Transfer (II3SNAT) to visit 
Botswata to discuss poteittial fuatire cooperation. 

9.4 EQ(lIPMENT 

It is anticipaltCd thtere will be tnt itrdicr lprchaes o1 tajor itenis with ATIIF contract funds,
except for 25 rotar,, intjc Iion plalnters which have been mta(e inl BIotswan a. Agreement of. 
this was obtained se\ural mtonttlis atgo. 

One issue to bear it titd over tie rtet tc mothlhs is tsure thati funds are available in
DAR to take ticr responililit. for purchlasing ltany small itens that are currently
purchased wvith project tmids. )AR< has already taken ation with referetnce to stomte of
these, such as budetinil for tlalitlttct e atnd licencing of tie rdiio,; located illtie ATIl 
villages and Fratcistosl allttd Nlahalypc. 
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CHlAPTER 10: TRAINING 

10.1 LONG-TERNI TRAINING 

Long-term training can be divided into two classes based on funding source: 

(a). 	 ATIP-Funded Support. In Table .1.1there ate seven people who are currently away 
tn 13ecanse PACDon long-tne raining. of the date of Sepitember 28th. 1990, the 

contract cannot fund training beyond that date. Altenativel,, ifthey are not finished 
by that time. itwill be necessary to establish an agreenietit t'ron GOB, that they will 
fund the remaining Iart of the training p)rogrami. The curren, situation with referene 
to the seven intdividuals i,as fioilow, : 

It is anticiltcd that Nirs. 1'. Nts-.ane, Mr. H.Masilo. Nr. 13.Moji and Mr. 13 
Nlogera will all compflete their studies in August. 1990. All have been
infoied o toIll,, of' doinailliuortalitce this. These individuals art, administered 
via Kansas State Univrsit,. 

it. 	 [here app)ears to be a dela, illMir. A. SCbl1\Alvl(' cot1Ipleting hisIstudies. As 
a result. (() is currettl\ in the irocess (f ident tiill alternative fIndline+2 
s1Ourc. to CiAble hi1 to conMlIlhtC hik leCreCC. Il_iS ,dlmlinistered via AlD. 

iii. Mr. T.Morokc and NlS N. Manthic ,,clo loil .,.1i-term trailnint as a result Of 
G013 assturanct,.s :altcrntti.s 'OURtCe, would be tothat futlintl identil"Cd 
Stlpporl them A I Q)() 'lhc indiduals are administered viatftr 	 n.utj.t. 
Kailils 	 Sta;ie tU ivcr,.it,. 

The only p1ossible fturthcr stlprt to Ibep)roided out l contract Imds for long-term
training is S5000)t(t to,.ards the maintettancc of a petson, in 1DPS. %klho is to receive 
itiost of his sulilIot troul oilMer sourCcS. 

(b). 	 Matching Funds From GOB. Uinder the original ATIP agreement, GOB agreed to 
f'und 15 person years of hint-term training. All these have novw been funded.
Therefore, there %kill be no add itional persons with these funds.trained matclirg
Since tiese Rinds arc iiot tied to tie contract, al)P 
no Itroblen iltlcni rnot returninge by Selteniber. I ()(. 

end of' tie ATI tiere ears to be 

11.2 SIIORT-TERNI TRAINING 

Possibilities for ,hort-term itrainig o'ten arise relatively little notice.at 	 Therefore it is
difficult to itakc sic ililc flaiis for ,widitg people on sliorl-te ni training. Wheti 
opportunities arise. they will be considered oiltheir merits. 

lowever, it is ilatned thit eflorts will ie made to ensure that peoile will attendl the 
CINMIYT Workshito oi FSW. The short course tley olle is divided into two hIt s, so that
itdividtls Ihat will attentd Cacthworkshop. ATIP will help fund the attendance, if' oilier 
sources oh flunds are riot fotirlicotino. 
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10.3 0N-TllE-JOB TRAINING 

In-service training opportunities, also, often arise at relatively short notice. 'herefore, there 
needs to be some flexibility in planning activities in this area. 	 However, those that will 
definitely occur, include tilefollowing: 

(a). 	 Training ATIP Staff. This training, which is on-going, will continue to receive
emphasis during the coming year. The proposed completion of the "Fanning Systems
Handbook for Botswana" will help in this effort and will also be useful for staff on 
other farming systems tearns in Iotswana. 

(b). 	 Other Training. When calCld upon to do so, ATIP personnel will also lelp ill
implementing other trainirig activities, sLchII as talks to l)AFS staff, and BAC and 
University of Ilotswana studeits. 

(c). 	 Fanner Groups and Training Workshops. Currently, there are several activities
where ATIfP personnel eitlher train famlers directly through groups or via 	 workshops,
lield in conjunction witi DAFS and other agencies. It is anticipated tiat thesc
activities will cotinue. Some details on these can be fould illother parts of the 
work plan. 

(d). Fanner Field Days. As inlprevious years, farnier field days will continue this 
cominig year. Tlie iature of thecro0plin g scason will partially determine Iiow many
will be 	 held. Any niimber ul)to six could li held. 
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CHAPTER If: SEIIL'/;GABORONE WVORK PLANS, SET. 1989 - AUG. 1990 

11.1 TEIAM LEAI)ERIS OFFICE; 

I). W. Norman 'leainil lealdcr) 
F. Modiakgotla (Agronomist) 

11.1.1 IIANI)ING OVER OPERATIONS 

Mr. Mxiiakgotla V,,as transf'rred to Sbhele ill \ugust. I088 in atiilation that he will fake 
over man' of the duties of tiI A'HI COP. on departmre of tir. latter in September, 190.
Thcrefore, time s,,ill b_ ,.'nt by t i llP ( )' ditrinlieth1C C0ii, r1Months in acquaintin
Mr. Modiakeotla on hoth helevant adrinisttui,,v and proi'cssioal rimatters to ensure a smttrothtranrsitioin in Septelem, I00(. Tirtelotre. .onIC 1'the,ctiiti., diL.scd il tir1 work plaitinvolve joint elTort., athI!nOnh it is anticipated Mt. .lhrliakgotla \%,ill continue to he involved 
to SOrie eXtenl-t ill tire reset.ach pro irlt at \lal;illp).' 

Irtlio.ant ill te. smoolith tratnsiir to t Itr.tAllP C0t.'ctl erA, is 111ap prriat,
inistituiioial tmru... iork Ior tire c ttittiati t of Ifruih, s,lcltl t.,p. lctivilics. Since tlhe
deci.,ion to iititMtiO ,ei/ flr'irir! Ssseit t\ pe acrI.itit.. il lIr'\at. has alread, beentrken, .efforts .,,ill be direc'ted t0 supprtii , i hsi i t;.-ics . i i ICithiCLor )AR'. and to
eMIrt!itti! it deve.hri , sltr.ti!wie. requested and/ot app ,ed i,, hin. ( rrclct[ atirrirribe.r tf 
Ihese aret .rtldcr%'r 

11.1.2 AlI P A ).\Il NI. TIOI'I()N AN 1) 0PEI, V 0il()N 

lihe AlII (A')1' ', ill contlinuu to have lire major r,:lrrinsilhiliyt lor the adtinitistration and 
:y-t 01,peratio tf .,VlI'. ,y'ffrt,%,will tiade e1Sure that thismt Cvrv he to is undertaken in 

a w'a\ htis uompatible ttilh petrations ofi tire Ministry (if' A:riculture. Continuingetilorts will be tiade to liaise with oilier stall ill tire .liniitr itt ,.\triculture, a l with theother institutions - SI.\Il)/B. and() 'L lA\(' KSI. A..dditijnraliv. thro:,ohorut the next
\ear thue project v ill tmitaiir Ile tilnril, i)Irduictiiri arid diSsWtiati'tri of lpapers, and tire 

iMonthly Activity Newslcter. 

11.1.3 IPROFI'T;SI()NAL. S;lI'PI()RT ATrP TEAM .MII1EMBERS 

lfforts Will CenitiLinC t0 CriphAi/cv,%isitirrin alai Irneilmehrs itl irV field. and organi/ig ATIP ,retiis on a ret!,u r haisis ti uliscu ss lof ,. i rrlatters . t\ least six .ill tei eld duringttile coing ,ear. \l, coop,itive v, lrk Villl olier AllII' tWr11 tmrembers will conhtitue. 

.\Ulirrg ititediate plaits Ire to fiali/e tile r."tl'of the B Survey,
Ctnditiorn SnrVet. aidI tire (C liicieit/StlIatdid StuItly. 

IC "i Row-Pla,.er 

EI' trts .,ill ir tn ide. wkilh other. to il+,ait approval hor iitli.,int,! rtt otlilyitg a tntimnber of 

Work piatIld in \lrhrialv is liscusse d it ('ihapir 12 
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technological recommendations, through producing new Agifts or modifying existing ones 
(see Section 2.3.1 for details). 

Also in conjunction with other staff, two important documents that will be finalized are: 

(a). 	 The "Farming Systems landbook for Botswana". This will not be a comprehensive
manual on how to conduct FSW, but rather will concentrate on what is done in 
Botswana. Cross-references on specific methodological topics will be included in the 
handbook.
 

(b). 	 A report summarizing research work and other professional activities undertaken by
ATIP. This report will include the main results achieved -- with cross-references to 
other papers written by ATll1 staff -- current state of thinking, and related 
suggestions on future work? 

11.1.4 	 MICROCOMPIJTER SUPPORT 

Activities in this area will include the following: 

(a). 	 Supervision of the SMU data entry on the ATIP microcomputers will continue for 
the first few months. During that period, in cooperation with one of the Sebele 
hiometricians (Mrs. 13. Sebolai), the system will be redesigned to fit the IBM 
compatible system, after which responsibility for data entry of SMU records will be 
transferred. 

(b). 	 When requested, data from ATIP field stations will be entered on the microcomputers 
at Sebele. under the sunpervision of the ATIP COP. 

(c). 	 Transfer of .!iza fro i the Apple to the 113N comtlpatible systems vill continue,
although it is aticipated that because of other deniatlds on tinte, documnoentation of 
the databases is likely to be more limited than originally anticipated. 

(d). 	 Where necessary, help will he provided in the use of the main software packages
currently used by ATIP and DAR as a whole, namely; Word Perfect, Lotus 123,
D~lase Ill Plus, MSTAT, and AISTAT. It is anticipated that the use of the 
complicated S PSS statistical package will be 	 mainly limited to the biometric staff. 

11.1.5 	 PUIBLJIC PRESENTATIONS 

When requested to do so0, lectures wvill be given at the Botswana Agricultural College (BAC)
and the University of Botswxana, and talks will be given at MOA sponsored meetings,
workshops, coilferences, etc. 

11.1.6 	 LIAISING AND INFORMATION AVAILAIILITY 

Efforts will continte iil order to encou rage Iiaison activities with other inlstitutions in GOB. 
Along with other ATIP staff, time will be spent documenting the project's ideas and 

2. It is 	 uncertain, at tile monment. xvhether this would be the same as the one that is 
usually 	prod uced at the end of a contract, by tle contractor. 
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activities, and arranging to have them disseminated. Also time will be spent, as requested,in meeting with consuitants, and revewing and commenting on GOB and consultant 
documents and plans. 

11.1.7 FULFILLING CLOSING OUT REQI!IREMENTS OF JSAII) 

Efforts will be made to meet the administrative requirements of USAID in closing out acontract, such as transferring contract purchased equipment to the GOB inventory, etc. 

11.2 RESE-ARCl EXTE'NSION (COORI)INATION UNIT 

G. Ramolemtia (RFl..O) 

With the departure of )r. B. Ilill. no0t:SAIl)-finaoCcd tcnliciaM exists in the RECtJ.
Therefore, no work plan ispresented lor the unit since ATIP' no longer h,'as inputa direct
into its activities. Ihlt.~vcr. every effort will contintle to provide Support to Mr. G.
Ranioleumana and the activities of the unit. The support that is desirable will become clearer 
once the current negotiations on tile future of the unit become clearer (see Section 2.3). 
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CHAPTER 12: ATIP NIAIIALAPYE WORK PLAN, SEPT. 1989 - AUG. 1990 

USAID: J.Siebert (Agronomist) 

GOB: E.Makhwaje (Agricultural Economist)
 
J.Luzani (Agronomist)
 
E.Modiakgotla (Agronomist)
 

12.1 OVERVIEW 

Proposals in this work plan emph asi/e contit at it0 of mnany research activities from the past 
year. Examples of continued \\ork inclutide iet kraal maiamre work, tile rainfall nlin off 
management work, anld the comlmotldity' stppot teing. lVtll tgh clos tire oninvestigations into specific icchtol lic is desirahlc and mahe posshible in some cases (i.e. 
new varieties, some farm equiplrrcnt, cic.). man (it the trial activities sioultd e viewed asIpipelines" linking cotttrtrdil\ or program units of ),AR \ith on -Iair work. In this- pipeline 
context, research could colitiltm il tie ILMI ol similar or related tchhologics. 

1Etrrphasis is also pot Onld'hl.opir : ltalthrti re-,aricih nihettxs that, can he readily tliscd in 
firture work. In this rciard. mlintirin i., g,ivet to cotunL'tipuir standard daia fornts aintd data 
handling procedures antid to dClopino pMttcoi. wiiIin thelea,. ol io\ to rl.1irlage RNIH 
and RMRI trials, a l farnilcr ipOtllait' tircs. 

Research-cxtnsion linkapc, %% Ct01iruIrr1 Oilill L ,.t pIornolio oit"a hasic row-planting aid
inter-row cultivationi packL'c. 'Ilic RI .( iouiildIheortc increasingly involved itl this 
activity. 

Emphasis will also b. placcd ol rtrii a.t sClics of papers summarizing work carried ott on
various topics dturiug tire life of ATI', arid itt finalizing tire Fanning Systems landbook for 
Botswana. 

12.2 C(OMMODITIES 

12.2.1 	 EVAIIATION OF EARILY-MAIRITY (')WPEA VARIETY 

Oieclies: TFhe objectives of thi,, .lIH trial are to: 

(a). 	 Provide gencr.! itcrihformac testtii!' tltier farmer m.anagentent of a new early
maturity co,ca vrl\t, crcen d thri i tire ctroVwpa cttomodity program ol-statiort. 

(i). 'ValuatC kiritcr acceptanc of tie ien,, carly-mattrrity cowpea variety.
(c. 	 Provide a wvide rliari of profcdUctiort ctii'rtrirtS for tile new early-mattirity varicty 

to permit efICcti\ve V]itlotm of ii,' resitance or tulerance to disease and pests. 

Jlustification: httiorilatiotr ott tire pL-f ornlance, acelolac itl ei'sisiace characteristics of'
tire niew riot ctia a'.' h'. ,,p peava Ira'hen retile',ed b% tire covpCa commnrlodity 
program. 
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Cowpea is an important crop grown in a small t 1Ittd i i scale by a majority of farnters inthe research area. Ar early-nmuirity variety (similar to FR-7) provides several options iofanners. Th, harvest work can be more effectively staggered with early-maturity varieties.With early planting, double croppi.ig is possible ,with this variety. An early-mattirity cowpeacan be plartted during late planting opportunities in titseason.
 

It :;important 'odetermine 
 itlhis earlv-riatoN variety performs better than FR-7. ER-7 isappreciated by farmers as j cotnplemtent to tmediInn niaturitv and indeterminate varicties.ER-7 has shown some problems with disease, pests a1111with stand establishment tnder 
;armer management. 

Approach: On-farn testing is for verification of station results. Il order for litisinformation 
to lie most tiselcl to the cOmtnmodity programt of )..\, testing by householdresource categorics, land types and so forth is important. Farinlc asst'ssmeunt is olbtainted 
frot farter groupi ,_lcings duritig the st.ason. 

'I lie trial ill 't0dtctld IllI.FNI:! torm it ,itit%% C ta sinlu. omparison ot liC imtiprivC(v'arict. a stand \
\,itli ricr ',,ie%t . til
per ftum 'I imiplet etntatin i:,tnlanta iltoieh tileflarmer group torlt.it. cl, lairt!c cl 
ed 

A reliti', itihlr comparisons are otade. Farmers will beslctetd to iCltd, COlilas,, Of houchold res',irce.s nd tarntr inhoitss .s is pertinent for
iechlolo!,v. For 
 cos. pea ,iics. a etlltras L Itl0Lehch1510 (illt row for hotew hI 
,
C(iltbit liion O1 " ltl 
 it t .+a'c.ili\illordu 1 scll .pit 'e, aitl illt(o.l1silia\ tochOil tleit he i t I~ti it an i ec-. 

In this trial,' I i\ pe, ' c ratco t(ici prcecriil ()o I', .md phjultiil z dalt'5, ph,,.,,in+,! v.1iric2i tI t tipirCdL. Ph10%ittg\ lin.,illdrfmt: . C.vu Olhfi" [;),,,-c,,tabhlnwn llanql-,cmelt+' are not)
 
pati tt filk COlpai but at..il k-11 to cho t ltilcl. N I Iti C-t lt' i


t 
CstiliNIh lttC. .iaill,ito d.Mid mtia lo cropLttl.vicl , Iailict\%ill tk e sl
be :tsked i0 Issess p.feiCtl('c lifOrtitAtiilt cLOllc,. 


makc eli litvatiols and will 
lt %,illhe ,'Jl'0tcd hi1ck to O iCO\s +at

coninil,,i\ porn!ri ci I)f\ IR 

12.2.2 IVII ION )F (IR)INI)NI ' PRO I'("IONPACKAGE
 

jeCli e. 
 li ll is10:
'Ilhepoip , th(1RM . 11i,tl 

(a). IFvalualc a ptlUk !C Ofotptiol. itlati l!iotlllltlt
l to pItIduction.
oh. ()htai siulei
.' ti.,lur as-e,,n.t on thoerelatit 
hCeietits Of elemnts 
of (th.
 

packaj!(
 

Juistilicatitn: 
 lo .l . lir ( litio ,.in ,er titliti ctioi
Sebele, and o-i:iroi WSecoli. "hese iticltt': newv 

p oh hr,.e beti tsted scparatl\ I,% 
traditional varict%,, seed treatment. higherplant i'(itl++;,, row .15hu~ti! Wv.ith 'and than 

+ RIP'). e'limlinatinm of, hillintt! In file 
Mahalapy , lroir.mi, thewe taivetn,_'cr bTen pililiOsed to faiiitrs as a single package.
Ilowever. intercst 
is ,tooI auioi!, harticiplatiii, ill nO a siMall scale. otfarnIierCitto- ficaitoin. 

.- prOu'ctin.,
rotilttlnt 


The packaut CvAi
atltiti ,,illenMuI a Cuotolidaiioi 
 of previous research fitiditgs. ItWillalso add 1RNI1I packa!,. teqli,a, part 
', 

of the on-ftarot rc.eiarch methodoliogy in the
 
Mhalapyt. ara.
 

A.[ ,.'ch: It hiistudy. thel. pakac is' 
 co allmredisa \%,hole with sOilic level of tradtiltional
proluctionI lctei'lRd 1N Tli,1%pc
te t"arnt hi. ifi 'iplroch lpends l'irely on farmer 
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assessment of implementation constraints. The experiment is RMFI wiih a single replication 
per farm. The target will be three farms in each of the three research villages. 

Farners will be selected on the basis of interest (probably including participation in previous 
groundnut trials work), availability of aninial draft and/or cquipment, and labor to do row
planting, and availability of sandy soil. Sonie of the fieids selected sho1l1d also be located 
to permit easy demtonstration of the plots t visiting farmers. and Miinistry of AgricUlture 
personnel. 

Only the elements of the package are prescribed. These include tie variety 55-437 (seed for 
v.SeIIie will be oyided to farters), seed treatnilent with fItngicide and pesticide, row 
planting, target plant population of Sof -I( (()) plants/ha., alld elimination of' hilling. Other 
practices, including wccding, Nill he Icft to the control of he Itost farne r. 

Direct tleasurcc \%ill he scConlir to fanner assessteet.' e a\uretucits be wiade,ments will 
however, otnplant siitnds an1 harvt \icld<, 

To facilitate trialiananuricnt. i tpe f' tanerii activity record kCping iilaybe lsleftl. 
Interviews (qutstiounuircs) %%ill c farifs duri! course of tile seasotn.LoILuctl witlh tilte 

Inforiatioi gatheued INC tlild Ito ,tOUldilul at\%ill ickl 0 the ctntloditv pirogralln DAR. 

12.3 TIL..(E AND) PL.ANTIN(; PRACTIC:ES 

12.3.1 NATI)NAL' TiI.IAGE TRI:AL 

Objectives: Objectives RIMRI trill to:of thi,, ar 

(a). Evaluate the ability of lilla._u to onserve or harvest rainfall to nake thisS\tri,, and 

Water a ,ilahlc to crop ,rox,
th. 

(b). ;:vahliaC tilla, rc:triment h cunvirminilt ("oil and raiinfall) interactions. 
(c). Evaluat the ,lfCtOf iraction, crop) mpe, anid ferlili/er and their interactions with 

the tillaie ,tClltinie test. 
(d). Estimate tie Ott011Oli ricurllishiftilig st illa e options.of to vailtlo 

Juslilicalion: lhe Natiotral lillagc. Trial provides aigood focal point for scattered research 
efforts on tilliwc in I)AI aod ..\lI"I1. Thi', typ, rf'irilti-location (cinvirotiilent) testing 
requires ihultiplc seatons. It is iltrtic'illel that ichi i trial %%ill c-tontirie, with appropriate 
1t1oditiCatioMr , illrto <,etutirC llr";.
 

Meeting, of the tillige s,,rirking !:rOtirp. tlt miltes this, triA. provide an opportunlity for the 
presentiation anidilhe di "rIsion of i ni-tartir irseaich fitrdirrg rt mil atd of farnningiage the 
systeins ierispective. 

Several thimig \were Ilirned illtile hrst year of this trial. This type of trial fonat can 
p)ro'rile usefil itfrrtilatitr oil sstemu wilh environnttial factors,tilla.!,c arid their ititeractrorn 
how vcr. minaain iuch i lar,t rrriritl:il ciffrt is dilficrlt. 

irial ,%trlls. traction type 
and fertili/cr as treatriitrt Br'etausc !t, poitioni rf plo is, btweIn seasons, 
Approach: This isa RNIRI ililli lIctiorr. replicatdct vith !,t,yill 

tls ptllaltlt 
comparisons of tracti typc or Ithi,, ,criutl not (of thei(dteh frl are part raiidoiized 
within replicationr ,tructirit!. TIir, ,,ill it) eastern Botswana. Twohe tlle locairns of 
these are itt ile M'ihlarp\-eii \llrmr;ru%,ntilt rif the \lihillapse trial sites will be carried 

File: R1(i3f7('1. - 1(0 - Date: l)eceilber 15, 18)9 



out in collaboration with the manager of tileDAR sub-station at Nahalapye. 

Fami selection is based on soil type, land availability, field protection factors and on the
willingness of tilefanner to allow DAR1to conduc the trial on tilefari. 

The tillage systems compared in both ani mal and tracior implcmented plots are basically the 
sarme and include the following: 

(a). Standard plowing and row,-planti g on the saine planting day.

(bN. 
 Early plowirg with double plowing and row-planting oiltileplanting d ax,.

(C). Early plowing with cultivation antI row-plating on the plaling day.

(d). Precision deep-ripping 
 on 1.5 iii. spacing it;winter, \wiih planting oilthe rip lines.

(for anillnal draft. tillage is wiih i chisel and work is done iii the spring following 
tirefirst rains) 

(C. Standtard plol\inrg ind ro%\-planlting spacing oiltiretil .5ill. ;aiie plaiing da.
 
I'i. Bro;adc;it sVCediin aild igle lplowii{,O il the '.alie plillitin
dlv.
 

Each tillage plot ik split witl oncl-alf receiviig ictiplete fcrili/er (12:3:2 plus (.li,5C4Zni. 

Micinber. of the tilhge wtr kinrg group detcrmiine whichlneasureilreilt.s are to be made.

These i 5 illid cureasrnt ucIlS wC'eding IaIor, \ced level Assessment. soil mnoi sttre and soil
 
bulk deiis .ad harcst oUtcilores.
 

lrain ii c(.irs s for technicianls inixlld \1i h tlil collection illthis trial will be orgaitized

h%IAR aiid Oiw xtok ire.,rotup.
, 


I)ata collected fromr his trial hindled b\
;ire fie miebers of iie ,,orkiiig group. 'his is i 
high prtfile tial %ithiriIoA. ind trial ,hl1iuld recardless ti're,ntIls he %%ell tioticet dlietrial
 

12.3.2 ('ULiTIVAT)R EVAILATION TRIAl. 

(ObJedci\es" Tlre rhtjLetiivOxof this RNMFI trial are to: 

( i. Comprare tre olcr;itior of differeirt recoillieirtldt or experincital cuiltivator. 
(h). Assess tie etl'ctkx, rcss of difl'ercrrt cultivaiors h\ reasiiriirg weed levels before and 

after irIlter-ro %c'iltivatioil. 

Jislification: Wiih carl\ plr\\iini ro-\ platirig, wccd control can bea imajor isstie. Inaird 

iis type of uillge-plliirirg ,xstei,. i, oloditer, row cultivation 
 is critical. Because of tire

currei caiip, ;gi hy research arid c"xcilio io pririrote earl plmirrg anid row-planting.
evauiatioti ot cultivator optiOns tirld Iheulseflll 

The Mahion cuiltivatir, \whicl ik currently available. appear,; tio he effective for weed control
but is soinewlit icavv' arid ailittle difficultiraiiigeto ifrows are irregular. lighlter, more
 

rianeuvcrable cultivators ima,, it heifer job, It is lipotlhcsi.ed that differenit cultivators 
will pertormni differeitly illCrnn, iof case and speed of ioperationll and in terni), of 
Ceftet'ivcrness oil'.veed Cirtrol
 

A!pproach: This trial is dcsicincd ill llihaboratioir with tine %vceid agronorllist of DAR Slebl'c.
It is aticipateld I1it a imilar trialdeiin '%illhe lidpl'd it other ori-tarin research 
liocatioins 
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------------------------------------ ------------------------------

With tile aid of' extension personnel .. 1-5 fIanc rs %kho row-plant and who are interested in 
inter-row cultivation will he recruited for this trial. E:ch tarmer will be asked to conpare 
tile following: 

(a). Ulncultivated check (h:Imtt hoe .ccditlg
 
(b). Mann cultivator
 
(c). Mah on cultivator
 
(d). Scraper cultivator
 

All operati(rns will he irfornned tiK tile f'arners hosting tile trial. Following cultivation,
each of tilt plots can he split \+ioh one-halt receiving no additional hand hoe weCding. while 
tile other ,,ill he hand hoc weceded at tlie tanner's normal w\edim! schedu lc (see liie frainc 
below), The' split plot colparison provides an estimatc of the need. or bene'fit, of' follow-up
hand weediri . Weed Ic.els. w..ecd lpecics and s cd grosth stages %%,ill he assessed, ill 
conjunCtioni With the I>\P. "eed aeroiroinist, belore and alter cultivation. Crop plant stands
and grain vieltl s ill I'e lllUlItC0. \ f ntll'lle Llu-stionnairc %\ill be dthii-,istred ill i,,o 
parts. The first Will look at the operational aspects ot' tIle l antrs and tile illlnlldiaIteimpressions+ of efIectiveness follov. ing the clitivation s,ork. The s'cond part will ask the 
farmers to evalute outnICneS tos.sads the eld o1 tile seilsOll. 

Pro orsed Cullivauor Research Time F'rame 

Ist Questionnaire Final Questionnaire 
Ist Weed Assess. 2n1d Weed Asscs. I 
I I I I 

I I I 

Planting Cutltivation' I"aner's Weeding" 

* 35-40 days after emergence
 
414,generally 15-61) days after emergence
 

12.4 SOIL ANDWATERI MANA;EIENTANI) 

12.4.1 EVALVATION OF MANI RE APPILI( ,I'ION 'TRIAIL 

Ohjectie: The obpectivcS. thisI.k lI ,,tltl\ are to: 

(a). As..Is yieM (iferences b.t'.seen kraal manit and two controls: N and P feniliier 
and no tenrili/er/mantre 

(h. Assess the residual effecl of khal manure through yield.
 
(c). Assess tlhe interaction of manure btietit ssith s asol.
 
(dl. Assess tihe Chilire il ,fletL Of iiluire applicatioii sshlen moving 1rom uplanLd to lower
 

slopes il it lopo-sc(litieilce. 

Juslificatlion: Most soils on tkunrliies lields are detficieiit iii nutrients. Alihough fertiliters 
are availale. at cooperatives or at I.\ Ii farmers don't buy then. This trial inltenlds 
lookini! at Manure ais lotadding to the soil.aim iption nutrienls Manure should he more 
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affordable to most farmers than are chenical feiliz/tcrs. li additiOn to ithe nutrient benefitswith manire use, bulk density of' soils should decrease and total and available soil waler
holding capacity of [lhe soits increase. Qtuestions about manure (e.g., on which land types is
tihe benefit iltost reliable and hlold(oes the rtesidual -ffect compare with the effect of fresh
additions of nianure?) relate to the existing general ecOtiMMiendatiOtt for small famers. 

Of additional concen is tie reliability (across wct and dry seasons) of enefit
profitability from this tecomnittdation f small fariners, and 

and 
their generally low input style

of crop prodct iott. 

Approach: This is a RNIFI iutilti-scasoi trial v..ith otirepresentativenine farmers soil types
from differetnt posttills on a topo-suqutice. Positions include upper, middle and well
dratined lo.%er iarts of the slope, Sites v.ithiti the villau!C -,reselecteCd inl coreSUltaliot witltthe Fater's (Ciiiiiittee. Thre ate three trial sites withii each of three Ate ,V'IIP villages.
Everl though som off tuitilure hiatilii and spreading is organiid h, research. host farmers 
are asked to plow and row-plknt the trial area. 

in second wdThis trial is it:, seao+tl \kill. Ittin this sCSOlln. look it rcsiduil effects of' 
m:nure applied tire pievious ,ar. The eactitns inlthis trial a.re: 

(a). ('tttrol
(hi. ITss Clvitil.', I Ii C/]iii. ueClv Scittld \car hc!iltititii car ote
 
(c). 'I%Cl- tl~fs iititlie/l1i Cver, Scoild car Ihitiilnin t\\o
\Cil 
(d . "l'L'Ints units P/lid Il (iLfi1 ks! L.\N/ia. everv Near 

The trial is ill a R('BI) \iilh tso rupliCMioiis per farm. 

Labor and aniial dralt use dta %killhe coilected for a second season itoconfirm the 
ecolloillic atilakis oil1iatiirC li' " tallit lit lme\'CSt daa \kill be collected for the 
agrotomiic anti ,,,. 

12.4.2 EVALUATI)N OF RIUN-()FF" NIANA.,\(, ENT SYS'TEMS TRIAL 

Objectives: T evaluatle at four levels (dcsii criteria, fairmer acceptnce, soil moisture
hetieit and crop production onICtltIUS) secral runoill' i e'iaeellit sVSteIIS. Outcottmes are 
evaluated bollh aid ecolllllically.aiototnllicalls 

Justifictuion: (t)hsersatio rainfallt1ui tilt-off and oiltilepoltiil to inicrease the amtioutitof' wiater stored iili Of liet arahlt' sil, inidic-utethait %ields could he drarltaticallv aised
inidrolilih %ithihe'lfetisc coknctrol of1 ti f. l'eniicanieit structils and tillage *sNSIetI,
Catilbolh he eiiphl)OCd u rWdto0 Ice n-olell. nIUiill s ru have dii itililortailt advanitage 
over tillage sytems in tiit lhe h 0lldoitited to he t-IiIplet)Iietl everv selsoll during the
holllteck i ekwepl iie Ilkiisfl& A COlt it'iifit itIll01 stlil,t'\ll,,ti C,Stu,, ' 
 isretlitired. 

,\ third o U i, s. eiils.sel on tll lll lieL's' mlcessary. "le pIsi ltl se& il 1S ha\ve tint 
prt>.l:ced the riinlall paulltri for v. dcli these: s\,,tms are ifestief (heavv slormit fulltissed itMilltie P1iit hv thmotf. Ih ifldiitn. A nluuliht'r o: ileigin tlakss hake beent itlticifiud in sllsome
it tihetests ,ICtlisantiIteed corelit' i!. .\sss lllillof the s\strllls h\ I '.rlip ifShlosh lii
fatitiers aided illdetlrim illhiih'lie iti,,i / toi,, e hlappropriate todifililo s " ' fla\%s. 

A .pproachlt:Contiinue lork it ainRIRI lfiritiat. Tlill llc plaitin i! operations withand aretiat.ir andh ro\i -pl;iiitur. lil u itiiw:s.m i. tillanl.e 01tdI il nliilllfilflh l ' co oltr of' the field. 
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Sub-plot comparisons include with or without 2M() kg/ha. of 2:3:2 plus 0.05% Zn fertilizer. 
This comparison is included in order to evaluate water management treatments with the 
effect of soil fertility removed. Rainfall nim-off management (RRM) treatments and changes 
that are being made for this season include: 

(a). Standard plowing on day of row-planting -- no change. 
(b). Double plowing plus row-planting -- no change. 
(c). Strip cultivation -- plowing pattern changed in order to increase ti crop p;anted per 

area plowed. Plowing pattern also changed in order to correct drift e soil from 
repeated plowing in the same pattern over several seasons. Width of cuitivation strip 
is to be increased and width of fallow (watershed) strip is be reduced. 

(d). Conservation terraces -- change by moving soil to build-up terraces with tractor and 
plow beL'€!-e the plowinTg and planting season. 

(e). Ridge and furrow made with Ia intte r-row cultivation -- use Miaun cuItivator instead of 
heavier Mahon cultivator. 

(f). Semi-permanent ridoe and ftiro,. -- reshape and plant with rotary injection planter. 

In order to serve both the interests of I.&WMI P (SACCAR) and farming systems research, 
plots wvill be split so that one potion cal he intensively managed to achieve precision in 
plant stands. Soil imoisture monitoring \ill be carried out on this irttensivelv managed sub
plot. Systems assessrtelts \%ill he ntade on) tie et ensive ly nnmanaged portion of' tile plot. 

12.4.3 WIOIF FIEILD RU N-OFF CONTROL 

Objective: The objective ik to irpleittent and evaluate simple storm drainage followed by 
cotoured ridges oil pirtitow, of fields aboe tht1rainl'all run-ottIf rtlrllaetment trial. 

.hustifiCaition: For fielIs, , itll Ilarc utlatd watcrshcds. ,.,tier cotntrol structures that prevent 
floodittg wtOUl be 4 v,tltIC. At c,,t t11C2-1 hOtltr rainfall event of more than 65 nm. is 
expected il 70) percent of All scmtls. tor taril ill tile Nlalralapve area. Floxlirig has kee 
observed as a mialjor problcm oil 11, fields il holh drollhit arndd et 'tlrs. Flmers 
ildicate that lloolirn in a serjtltllrpolllt . 

Approatch: This v ot.r will e iimplemrtenttel ill collalh ration with the L&MNIP. Plans 
incltle: (a) smrvcyii!t the four fields illvOlvCd, (h) btilillg protectiotl hunds and channels otl 
two of tihe fields. aitd (c) tiilier assessiil , the issue (if I-looil protection, protection versis 
water harvesting, etc.. %kitlh f'ilrit- ill the research area. 

12.4.4 HIlSTORY OF (I'lIIV'AlION STIDY 

Ohjectives: This study will serve two ptrpotses: 

(a). Qutantif, chlangts occurriig ill cultivation in tile research areas over the past z.-30 
years. 

(h). Entlerate fielIs Itll aerial pliottos) alog with tile straiicatliol boundaries that carl 
provide a saple fIranie for re.carch ill th luture. 

.huslificalion: Ali hiisorical atd geogratphitcal Iraric.ork i useful: in evaluating cultivation 
patterns if trial .tes are re resernt;ttivc. aid irl developing a sampling frame for a range of 
issues with poterttial ftr rcwarclh. 'lie C issucs; inctude: "oil ltfildine. inteltsification of 
cropping. interV,:rti 1otl lttl~ ic,ul tl etc.,,lils hyd constraints. 
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Approach: Aerial photos I on 1903, 1975
1971, 1981 and 1988 

and 1982 for Shoshong and Makwate and forin Makoro will he used to evaluate the ctanges in the patten ofcultivation in tihe three itsearch village aleas. Coi ned .ith the assessment of thepit s 
information is also gathered from discussions ith village elders aboutdevelopment of the the history of thelands, history of land allocation, land type prefe'rences, andInformation from these discussiolis is used to stratify lands areas on the 

so forth. 
basis of family/wardorigin, age of cultivation, and agro-cecolgy. 

12.5 FARM EQUIPINENT 

12.5.1 EVALIA ION O1' ROTARY INJECTION PLANTER
 

Objeclives: (heClivCs 
 of this RNIRI and RI:I evalumtion ae to: 

(a). Test tlte operation tit the most receintmoditlCatiOrt of the injection planter.
(h). Evaluate the operation 
 uscr liht and heav% letured soil, RMRI trials).
fM). Ncastre cropping Otc s
 

.Jsifiatili<: [hC lrotar\ in jectio 
 planter is identified as a maew: fIr farmers, withoutcontrol of tracftitni. to rt,-plant good.an1d to hiasc reliahle Cmtroil oser the timeliness of plamingrelatis e to stil Illillif. M.oileIs of he planter tested in the tsso previous seaSoins have n1otperformed in I ,Ati fzAtob,. mannter. Modified vcrsiotis tf tile plantertheir technical need t( he tested foriain tr incej' a 1,11!C s'alea S'Nf/ltofnnSA (lrt acceptance of Such aImachile that k peirtortinl! ide,i aUtl 

.l)lroiuit'l: 1NI1I Ct,lli' tO rniiLe tIiw shill Ocli,1ini/e.lI tiu,'testing formtit f.Iinter, ,ill 
1 toutel r orIoup, In this 

c olhfer.d a c Oic ( t'e tl I%'pC-,to i'L, stnhtcah st dt I feT tilt' plarlter. It.rJ IOeN. lie t ar i r I ix ke 1 10 hiOdttea Nt o t l luringArl e.qul si/Cl e-h It'l ' 'WN pilo\i,11i.rt..,t I, plossed lInt rlOl IOl.dL,-t "eed d. IliK X, .1 I, p)lnIM:eCUisillgrotary itjCtiOu fititel11 t. s ll ibit tONteC 
. thehnlf (f 11Csd', titdw Oft he ;lrlC 111\ SUtllbtlicnt lki\ill shil soil IllOi\ltt'iN t hl' 1 the1Cinlnt'r to hC I 'IOpriatc.
 

1'ven tlouuclteaulrclit'll ofn ),t,and
pliit and -rainl \ild \illIdlt Ix' tmtde. titer's cmeiieiItsres ircl r's ilsemitioii, o l tIL Oip tIIIIfi tl1 tia.'hin '; m,,ill h,- the critical part of the
ritarv iljctlion fJ]itr JussessrIteII
 

12.5.2 EVAIATION OF- )"C(/II II(E 

Oit'live: The ihicttis- f11thil I'lll trial is to licit fiarmers' evaluations of the efficiencyof ti l) tch line for iitr,i r . ,,elirc atl frl s.trlin,, htflore traditional weeding tilne. 

.uitiflcatinn: Intothfionl Oilt.Ite 'li'ac (f thik ters, ha h.seen
rtLuLICStCdi h thcL\% d IlronomiUt (,l ',I )\R Schelc.:;,dicated thalt the' hoe l)urin recsirelh t'i, pa,t season, it vasis,lied h,. frner, lit 
Corirmonly used t. It 

titt it.is nit *useffet i. ( lo large .'eeds as theiN lpothc,,i/ted that thi,, foe. vi ich is ea.,ier itwith otlire precision thtan the cortiftti h1e, 
used and t0 LisC

iiUh illd t Iliche Ior ildtta- rOW \%ceding and for,.CCdint earfv ",Y, ile MOst '.ed,, ;ire Ntill stiilll 

\prach: A wimher ifI iutch htoes will ho -iiten to intcrctcd farners Iieachrcteearch village" Iartiit of the,is\%ill he inicted isln e mtil %\hereit ht tld he tisn'i. \ 
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small questtionna.ire will be adiinniste.red to Ilarinle is \,]o haLvtC .idthe Ihoe to find oit Ilow 
it was used, and to gel it qualitatlive assessmcnt oii itsperfornince. 

12.5.3 EVAI.IOAI'IN O1" (R(1 NI)NU'F PLANTER 

Objecti,,'es: To assess thle' trfirmnc o a IpIlnter C.especially designed for groundnuts. 

auIsJustification: IC.' groundnut sced is so't and pron to cracking, the nceed for an 
anters, .. inrotoriginallyappropriate planter is evidnt. Most pl currtly tu,Lsed in lBotswatnda. were 

designed for obloLng se ds. le.c havec identified a plaiter which solve theS rescarcheers may 
seed cracking proilleim. Itis not ccrtain. ho,,'\vr, that an approipriate planter woild le more 
attractive to area farinrer than theIVtraditional plamiririg mthods of* lbioadastin! or hand 
lailltiiig,. 'he eCOlonlic betnlfit fIor ltners 0i irl Suh is also not kllost llairter in. 

Approach: In In IRI1:1 foriie. tl oItir rioundiut plantr \%ill be coiimpared .\illi 

broadcast a1nd and la6iting (hr0 (er ,slA)h%[lir or foir tIarIS. PlAinting! dates ShouId 
le the saei i" lc thlle\a l lr; riI aC nCiripali l.1 ;llie ril is \.tin iti h u. ls 

,U irIchirILe . .iId. ,cd.qlu li., Ironti 
san le.hs).Ilrh d iic , of ill ii.' 
lerf'ormuice ImamI " 1l,t1 standt :,1111 arid iestiiilated sub

.haraterli tr."s rh.plmtr %% 1l.o .vUliitcI'l. 

diat 111 l 1,11\Cdii6' 111,.,ill i From 
tlicsc uLtIM Jid tri0ri iOe hur1% t r Ntrtl-. arli i , ll tile ," use of, this 
'ime for laiborr and il Ifl,1nthriP. hr,.%tinr: x monitored. 

L tONerr.et1,it shitl 

plintr caln tie i1,dC. 

I2.6 MONII,(N1IINIAI._\1)NITORIN(; 

I HlFl'd}
12.0.1 RAL.INFAL\..AND) ,l ()I()I( 

Ohjeclive: P l'I0 lhijei,' o tir' R\IIl -,11% 11 tot in',rnrr'rinlitail arid itii'eraturuiC for all 
research sitcs. 

.ls1,lil'icililn : I iuc terriirrd ai dlspati'l ',, rrrtiir ill t,iiritr l and tem.rpr ture ILcL(UIIs for a 

lar c part ,itlic il1trltioll inl uricul.rrilr p irthin . liirr a1i;c i l'a nitiLperspecti'e, oilv 

siotuld ilhre ct'IO ,.illaiic irCirir i iWChrrrolori henltlthesc ti'ir , llLe. ll t ILelrrl ,CS i11nIst 

I irCnhirrItI thiriinitlrnr1hL Ice,arch 

\lrsi (1t thte.,' CticriI .IWC 11C hLib'n1irin nft1irC ',i(niii. IllI rri ' Ss. More 
Approach: .\llrnn.rrrarelM rulin'. I', 111110d h r urics. 

Ir\i ill nline 

t1uM mir' pimn!: ioj.nit ibe l \:tnidith Ir i!,aurrnenci.!hhir l,:ti, ilthe v. upe . ,asi ' readin!. 
,


ll it %aiIe u, n e 

0' s relle' it \ n't' A il,I r ri' i)hi 1n.i'ietr is read in each 

lire dlistihi iirr r11 .ll1e i'.,Wildid nhirint thi .,a lirand r ,epositioning 

n ',WCrime llhl\ Ililt' 

silli .. ar , 

12.7 II)'. 11(011.I) ('111T ISITAN(''L;S 

I!
12.7.1 ('())IIR_\N(; l..\RNF:; S'l 

)hjtvliS: lhr. fli,R\IRI dC,,ltiMe' and digrrnstic stl.d' wOuld be to:tofhjesl 

,
(a). hL'lll!shltrin'e n(rlle i,OWli o.ii ! s\slCiii. 
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(b). 	 Provide a whole farm produclion assessment with which to compare specific trial or
 
intervention results.
 

.Justification: This is the salne as given in Section 13.8.1. 

Approach: A single visit survey is administered to approximately five core famis per
 
season. The 1988-89 survey must he evaluated and revised to better address issues 01
 
concern.
 

12.8 OTIlER PROFESSIONAl. ACTIVITIES 

12.8.1 	 LINKA;ES WITIH FARIE'RS 

he accomplei,,hCThis w%,rill ill the folloiru, was: 

(a). Continue farner research group,; for the puirpose of FNIFI trial ni1anagement and 
lechnoloiv assessllent. 

(b). Increase firier participation in technology screening and design by expanding the use 
oif farmer assessient groups in RMRI and \,,ater \%ork. aidand iianiagemieint 
possibly also in tie National Tillage Trial \%vork. 

(C). Increase frinrc participation in lNIll testing of farin Cluipment. 
(d). (ive allial resewarch repor onl AlP actiities at kgotla meceting in each ,\VIP 

village. 
(e. 	 Modify the orrima uscd for frr.r fiel da ,sto (i increaC the fIcus and umnibier of 

field das,sard (iil incrase foi, on farirer-related issle, by limiting parlicipation of 
exterisioIr and resar.Iich stalf. 

12.8.2 INKAGIES WITI ON-STATION RIEI;EARCII 

LinkIg.s %,ill be JinitairCd or hniproCd b\. 

(a). 	 Proidin , on-tarin research snipptrtlfecmlback to conrodity prograis such as cowpea, 
grourliut. ard InlI research.FN 


Ih). 1Providin! on-farm re.Crch input into research .rikirrt, groups based on thernes. 
(c). l'rovidirrilo t-arin re,,arch mnagianemnernt for locatiuis of National Tillage trial. 
(dt. Providirr on-arm rtesearch support aid ianirit to r technology screeninig related 

to land 	aid trIIi I lent.\.,ater 

let. 	 Providirng on-fa ii rei c,,ch si teL, aiid histOrical ,icld data for ftrilier techn1olop b% 

rainfall. b aid tlpe, 1t1d b', rnnanMnalCenn t aMl+,ses. 

12.8.3 	 LINKA;ES WITH EXTI.NSION 

(Continu.d imlrpro'ecnt of ,.,ith will involve:linkages extension 

(a. 	 Working with the Maclanrig Agricultural )istrict Office to organize the scond 
annual farriring trairring course on row-plantii, and inter-row cultivating.

(h). 	 Workin %%itl tire Machaneng Airicultral I)istrict Office to plan a hlng-term 
expansion of tie farner training ciurse prognram.

(ci. 	 Working with six Agricultural Di,,tricts of Central Region to improve the rm,.,
planting ard inter-row cultivating contests held at the District Agricultural Shows. 
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(d). Presenting tileproposed A'FIP work plan to the annual planning session of all DAOs 
and the RAO of Central Agricultural Region.

(e). Co-sponsoring a special meeting between research ind extension to evaluate the 
current status of the research-extension linkage in Central AgricuItUral Region.

(1). Requesting ADs in the research villages to he participate in farmer groups ard review 
other trial activities. 

(g). Preparing articles on ATI activities for extension publications.

(h). Having ATIP Technical Officers attend selected DAFS 
Monthly Management

Meetings in three Districts to discuss ATIFP activities.
(i). Providing assistance to the Pala pye Developmient Trust in evalating their outreach 

work to five villages located it: the Tswapong Ilills. 

12.8.4 1INKA(I, WITH !PLANNIN; ANI) POICY 

Participate, as needed. in the ailiin-is tration of an agro-Itorestry needs assessment survev.
This survey will be develhoped throui_, a N f)RAID-funded consultancy, and will have a 
nation-wide scope. 

12.8.5 I)ATA I)(CUMIKNTATION 

Prepare dotu neiltation 01' NIalialapye data sets. Provide duplicate sets (f these data sets for 
Sehele.
 

12.8.6 MEI)01( )I)GY 

The structure of tcam a-cti.itics will lie rcvie..\ed ani revised to assess the effectiveness of
the work, (llriit',\
and the ot methods for future teams M.hich cotuld he inexperienced
to oi-fiarm research. ,\,t. tics that arc recci,,in, major atterition in this res[p'ct ittllude: 

(a). Staidartdi/ation of dical collectiOl hOoks.
 
()). Stanttardi/alitn 01 teclaint ll ictioj;Itnl procedures.
l tl;t ck tlattt handlitti 

(c). It lllitte.tlllt n!lortmita ,.ith Otti Stlthp
ort I)eCt lSSi htitltheIl. 
(d)i. lrotocol Ior l'arti hm oft',ionttl ottpi 'otit (oh discipline,, tileteam. illtilefartner 

,!roup atiities, idt uit tcarthfr miImaiced Telsearh. 

The description of m ,,%iethtods uicd oi found appiropiriate \%,ill lie included itn the
 
H1anblhook 
 for I:inmin,S s',lts, \W 0tK illIolstlla. 

12.8.7 I RO)i I'('i()N { ' I'\Pi:I, S 

Since this xil !.. ,.iaN a series 
will he produced summari/in, ,.york carritd out ott 

tsrfor mt'. VII' staff, of definitive working papers 
specific topics, together with suggestions

for future work. In addition, allteatt inemters \ill cooperate illthe production of tile
"Farmini! S',steuts Ilandhook for Hol'sta". 
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CHAPTER 13: ATIP FRANCISTOWN WORK PLAN, SEPT. 1989 - AUG. 1990 

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

(1OI: S. Masikara (Agronomist, )AR) 
C. Tibone (Agricuhlural Economist, DPS) 
K. Kelcnogilc (Animal Scientist, DAR) 

13.1 OVERVIEW 

The ATI P Francistow teai colItcctcd inch descriptive technical id socio-economic data 
during the first two years of its work. At the beginning of tile third year, the team shifted 
its emiph asis ava. frot dcscripti,,e/tliagntostic rescarch, except for analyzing existing data, 
and placed mlorc cmphtasis on dcsipn/testing research. The tct t contintlC(l the same basic 
research thrust dlritto tie I988-89 year. During the I)Q-Qt0 Near, the research program will 
be conducted priimaril.v b (;() I personnel \with back-up provided by tihe USAI) scientists, 
who w.ill spend the tiallrit\ 0 their til c0itiltlCtill 11 ysCs ald writing ul the research 
work which has been completed. Selected datahasc, created over the last six years will be 
dOcntuiMtCtd. liC tirC tealt1 will particlipate ill tbinali/is!, the Farming Systems llandbook 
for Bots,, ana. [Forcontinuit., iost research activitics s. ill rentin concentrated in the 
villages of Natlobo,. Nlal"porlc. Nlllatii!warc. 

Within 	 thi,, fratreC, ork, .SpieCit- disciplires will have different. bit intrlinked focuses: 

Agrononi : Ili the 1)-Lisi s, ason, the a:ronoin\ rcseartch in lutniie Agricultural District 
Will locus On th1e s,11i11prirliar, issuCs is Ilas.t se'aSon. '[hat is. it will contiitle to focus oti 
water conservation and itiproved tillagc/pantin , s.stcit. largely in collaborative trials with 
AL.I)FI:. Further. eainir tion o1 the Iottti'al Oftother LSCful inltCrvetitioi s will be conftinued 
throi, faritrer urouip acti' iti, tIilihlihts (f this eat's research program include: 

(t). 	 ("ontirnud ksoik \iilh ill iiiipro\_(I. e;as to ut, inoditiCd iatd row-planter (rotary 
Itjectiii )laiLl to Issit in-dralt owncrs others timelyio piiker and with row 
platlili. and tetilli! of a lighit seiht ilnter-rtw cultivator to assist with More timely 
wee ding: 

(b). 	 Conitinued collaholatioll with XttisiPil Ill tile area of technology testing, adaptation 
and disseiniiation tliir. uh ,ork \with t\so farmtrer groups itt the Comtmunal First 
)evelopmnit Area. N I: )istrict. Fxtensin takes tite lead role iii this work. 

Aniital Prodiction: Work \sillcotiiine in collabralion with the socio-econronlists and 
agroioimrists at ATI P :rliici,, oii ad Nt ilalapc. the livestock CXlClsiono personiell. tile 
lersoitiiel il lie Ntioiil Vccrinary I.ahor ly, aid tile Veterinary Servicesr Francislowtt 
Dlivision with tie ObjcttivCs Of' iliVesi'c:rtii! Stiali stock lisses, especially as they relate to 
ilntatt iltit- rl iedliproblt,.
 

ueiiticatioi rilhlthlctionIcscriptivC wtrlk. %ill cOlliiitllin til ide ill paramiltters of goats in the 
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smallholder Ctor. The focus (if the testing st age will center on the ,nanage ent systems

for goats, purpose grrimi\ otdler and its Intensive usage. InI the dissemination stage,
 
emphasis will citimie 00 tie inltrodLuCion of' todder crops into the farming system and
 
harvesting, and storing crop re idus ftor teCdinrg dUring the lalter part of tile dry season.
 

r 
the end of the year. Current stnicric of the project and status of the anitials will he 
maintained so all a cu rrently' heirig collected can he crlmipleted. The facilities ari1d 

Day-to-d a anagement arnd data cl lect iniOfr the projects %%ill be comlipletely localized by 

that lat 

livestock will he mairtained iinsuch aiaiiiimer that rescarch cart he continued %VithiLrt
 
interruption when copilcte lic'ati/attiOn CIc'ur.ailld technical stalf leave.
tie expatriate 

Fir NIMnra .crrr: 'I'( 1989)-)(0 scasruoiu ill comiIlec the loca:ditatirr of the farm
 
allrageittl .it 0' , tria l ur liac supervis by tie Motlswaal
section. all th0 l:tt' itics d 

agricultural econoiiist t ri-ncdtire Activities \ he i aor areas:iS to tcan. ill in four 

aild tLrtiOD trials 
already C01hCCItLcd. ,,ilh priparationi t firal rlirls(in rrost trials aind surveys. 

(h). A priority for l ,081)00, \ill hle: collabor:tion inr agironomyrv tid 

(a). lhcre \%ill hI 1,1,ikSk ulocunrHIC Of dCscriltv/C/di: losic arid dati 

he coritirri.itl the 
allilll plrid li l trialS to collect tiaa, alld ti prlovide ailleclloillic analysis of tile 
trials. 

(c). A related ir;it k to lpJtlic'il,:itc in irL'r ' rimlpS. 'lh, i lUIO'SL isof' tie groups to 
pr~lirrtC eo i i~ ire Cehdlrai'L 0it rrtorrrr1tiOui beCtweenCI'rrierIN, eXterIisiLri arid 
tie All' CAMi: OhLtill I rt,' 0n ttitlrtdrin tillrthe'ar arid it) ililcreaI0 riitourer e -nIt 
reMar rutdrtariill!' Of L,1i1rcr' Antittlt+s. ASsiSnarCC \%ii llh provie'd to l)A[S staff 

ilro arc !', lirr urrip" n ,, .i.orki xith ,ii i ill .i i' iila:t+ 
(d). t) th' acpirc \ir resa rci,iI or c'r piOlile intl tl ire I imrurint! . ppioacr to 

crllphi"r, \kiii he plic'd tillimiroi. chiii k (of c'imrritiiiicaition with other 
rliririim urlrrm i illfolililitloii oil VIlI' iisser'lfilion in externsioi, iil. iii 

pll ic'ilj i,,.Mill ,i Ii',Nilil,tiietl lndO !_icAl the ci,,tWs %ilh 'lir .I'i'II1tarr . 

1.1.2 ('R(Il'l 'l;( STS''lMS 

13.2.1 EIS'I\tIABISNIINl' 0 PIR-INNI..\I, F'ORA(E SI ESil1 

Ohjectives: 'lihe ohjctic, of ii kNIl l,,in-Si! ire 1t:work 

(ai. Idllit ,i\t ilS i x\%ilh il l nl of a ofiF 'ohirint\, iCi ,tihliSl te ,iiir(-'torestr%/estilhiilnient 

,
(b). iEVitihitc kuli\M , 0 lC"icli ti n i !tuni p'i' I l i ' ;iccC'eILIhilit'. 

,Iu1sliflealilln: IIC1. hTO% r 1ct1%L,lr n )t i\d Vatert 11, t ox Itipexcit id crosiin. 
I.'uirriui tlU ;lii JSli lit ld lt'todIp s i, t ilip-rcc'iable titSLI ., it'uc'rl~ n AO \ Wl1iiln of 
nilrti i l llrr 1i lTO ,,lr, rit 01'orpercinniliA species'rt liOt- Still .i i t tlniih iF forague 
cI \,tll~]\ xliNuilt' cii'dflllit ki xxI iIicS tl:xintimii huiilliin_ iaterials. 

,,il peiattci irtht 
rms will he pilit innpol ort' li trinnipliiit it test Sites il ll' cT'iiCompoindts, and uil 
t;irnler,,' l'ilNhi i itl x,,iI plait ",iahlihiiieit will he ihentified with the aim 

kpj -Ilc . liv aoiiit C, t liiiii. i oi laaints suitail.' for hedge 

tiCkl,. , ,i,c 
of* iex', lun iiia .i"tl x, ht I III- itccomimrircitleui no ,ialni iltn'r tarincrs. 
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13.3 TIIIAGE ANI) PILANTIN(; PRACTICES 

13.3.1 NATIONAL TILLA(E TRIAL 

Introduction: These trials are a collaborative effort between DAR, ALDEP, ATIP, andINTSORMIL and the SACCAR Land and Water Manigement Project. They are similar totie collaborative tillage Irialsperf rend by AIIP and DAR in 1985-87. The maindifferences beltweeii tie c'urrnt trials and previous ones within Ile Franc istown region are: 

(a). They %%ill include itiolilied deep-rilp)ling treatilicnt;

(hi. TIeC' will he itulv naionll illscope:

(c). Tlv iinclude poilicipion by iore rcsC'arch and extension groups:
(d). A soil phbysicist is assisting illqualifin liteph sical effects 
 of' the different tillage 

practice (on ,illchariacteristics. 

%%ill heThe trial siilaiir to the ones cotducted illl 88. %%fit a few alteratiois. Thee 
inclIde
 
(i). \ lossible tliltrplicatiiii inone traictor iililelCIICtii te trial;
 

(h). The secontil loceatioii Vill be iiplertieitd u.,in iitll] draft pox er. 

objectix s,jiustificiolii. aid apriich ate %%riticti b )r. N. Iersauid nild are givn below: 

(j)ctits: 'lhckohjctic, of this 'M' tinwl.e \\ork ire: 

(i). to e'valiuaC IheCI'iCiliiMIce 01 the dlep i\ing ilnsCHLId rootOt alld bed 
weparation, oillhich.. ol tilltr .iOll,soil 11oi0 cOIll'vl d u,C Ollvarious soils and for
differetit rainfall condliiiins. 

(i to valte h positble 'eme'veral die ttic. ol ilipix d tillaWe 1ption1S ol sorghttin
viClIls, lbdlnd root-bCd Co1diliols luritil the ,rovi s,,eason. ald utse on 
variou, oil\, alnd lordilIrce llliillfAll collhtio,. 

,nstliticalioli: Iliiiilmlmol stc rIoNillage Mre esetCIial operatiois to etisutre properllysical sc l u)(ilb ll ',l I tlltidiiii i c ul i sor ihuti c.sai lkhileit aiiil gtlwt.li and forrcveih -ontrol ot oik of"crixe'i ltit ,a. trcsions studies (oIn son!litti yield response to 
IiI riiilv oilt DLR
lae stilli V. lie I)I.I.. ildoi i-irli I\ AT'i hive sliowli: 

(a). \ll ClIC rriiiiiinl!_, lth1ii. ih1CtIChte, the lillanr. the hi ihcr the \icld.
(hi. cspi ir tol ill,ti' i-,! mc'id h%th cs' olialrainiall pa icii.

(C). Rh',iiL I10 titihl't 1- ol Lcu'ed 
 i timapetnietl*;


colltroil opcrliti1ns HlII s ilft''l ' 

h% an\ soil icir. such a1swed 

tl all soil p iti i1iiiii llc ci1tic'1 . 
(ilt Mv, ri . te dil liiio! ill av1ae
er C \'l l' p iLhi tillui!C stem I potential toreuseic 
ie). Thllit tMo 

iiic ie'lds. 
pritluiiphs mit, u 111iCliimlie t' rids Iirs,i-ll r secotndm tlllt the 

lotlo t C.'hl' t l oitiliiatillall. uua\ 1110\0Ch CriiCmiic viCld ICnefits overt 
at 

the 
a 

lire iilli!rc si t ehe lU HiCluitimulllc.riip rcsollC
stutl ie ll l (t devet-lo1 A 11i1C i U uilrstlatniitg ol the sorglhtinto till'O lll liW.lWC)iIiCii tI h i I Clt 0 h' 'vsllllctl; 

t. HlircdirC t mIIIu'tiout Vriiiis till;i!n practices oi soil physical proenies over tiile.
(bu. Soirnittii :t'id respi tisc ti these tillaee prictlices tfor\arious soil types and seasonal 
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rainfall patterns. 

Approach: 

Treatments: Propbosed treatetts are as follows: 

(a). Conventional tillage: Single p1ow Vin rok-planting operation.
(b). Double plowing: a first plowing done as early as possible, followed by a plow/row

planting operation simutateously wvith treatmtuent (a).
 
(c). Deep-ripping: decn-riping eliensoil is dry followed 
 ly a discing/row-plating
 

operation with treatmets (sinuh',:ously(a) and (b).
 
(d). (on'etntional ,lhc wih widc row Spalcitit: sate as In trattncrt (;) hut with 
rows
 

spaced as for tlt tl',p-ripplin, ItCMtIon'it.
 
(M). Plowintg aid cultmvatott: is it treAt tlllt (h) but filtte ,ccond tillage replaced with
 

a cullivatioi/i,.o%\ -Il ttii 0 ( l Itioi.
 

)esig.n tnt field [i tt: I:\luremotJl plot, .ill be laid out in raindottized, complete
blocks w\ith at leat t\, loik\ al ';Lchociation. l:'xperitttcntal plots will be at least 4(0 
teters lotn hv 23 IocheuI%6l10, \61itih J I0) otCr ;lhi"Wacc at each euntd to allow for tttrning. 

iOll.<
IM .tiulU;: .OL,,_ M CLL,1,tt~ilOWS: 

(a). SVcilL: oIne ,itLe
(1i). ,Nlhaitii\ : three' siteN, at .~ltltlwVc. 

.nitx 0 ;ite,lI). l:ralN,iso\lh at Niatlllttowatte 

,rMalllt'It JC' all~t
is,
 

(i). S i 11tMALItli/,Alitii: l catiruit ,i] lan(scalp (t', site tsilg 90(clmir.tcteristics each 
,arlchrolatic I : (X)()( I ari:ll 1loiio , l'tolefth h., '[ t(riCSth~io f ecl'ti site sit LI ti'uidt'linIL"hm so~il prtofilcdc~crilihn dc chopd for holsV aila by' the 

FA( )t/N I)I'/(i( )IISiI\o l a ln1,ifiii and Advp SCt ices l'tlojc t. lit situ bulk tlcn,,it,,%i',trr 

lt'iirtier'l t~. 
 stn uinriic lol l i li,,t, (inu'il , iirplesl niit Omi all liori/ons to 

+
,
I -ctili. liitirlln:tioi CUli, llle' .tni 'i hiIAc' tUi at lcs for (-5,rie Lii te' hulk amp\ 
1)-IllaItLl dlh inte hor (-ach plotIN'l1cI t ,l\>10 eithi\C.% for il ,itcs. 

(hi. l',iical r ',ri0llti llt, r0ile Nod htilk at ) , and (-S cim
,
lit tiftt, denit (I (-l0. 


hepihs, ,ixid lillilitioor . lile u
1t11C i tI crVe. mi it posile pecticntrtl eter 
ilt'ile,,irul1lll, of CiClRlltnii\ 1101 It teeniar iiiCuvtAik h1un1 ti1 h ittin t tie 

(c). Mletruurrhurer,t lleC'ii ill e ,rtdinh' ltil Or,lt "- iilliiir'iltCI riHlC't, 11 tac'Ih.
site. 
(d). ('101) lt ri ,ue,,litu ,,rt)l iirt tiil', 'Atttl t llt',. ril hiltti!Iltt ll. itlldinitrlt1i1tl ,; ol 

itl. sotlli r Ii)[ it t lh ai thirr irl ullt ltf)i, iliII c iiC' , o lhrit'trrinittic c'otparisons 
Cinli rC 1h) riltereCri 1hlr10ir',.illtrihuLt..u.!l W 

13.4 I1 IlI( 'K 

13.4.1 IMPROVED, I'RlOlDl (lION (01: (;O\I MILK 

Oljecli% vs: 1liC urltti\ N l tliil PNlMI uItCir1_ tliiiIt ' hcci ch:itteL to elittinate fie1:1 
\sii1i hiiMlosportion. ini%0Ie'CtiinlitI P1 1rtRNItl tidil tht It objectivCs: 

(am). ','+,u";,irilkir tiu,llh, ti'li tijiunl llrii iinlipruu cl trials nter total cotfioetne tie 
, WIiI/I hIt illtF le' l ollhti IL 'rlt i.,pt,,111( (eit Rite:.vln nl. c b .i 

File: I(13,,'W' - I1(1 6 [) ct:Decembelh r 15, 1089t 

http:Rite:.vl


and CCO0ohb). Collect produclioi l k diatia in order to evaluate the potential of goats as a 
dairy 

(C). leterintte teasihil,, ltl't m, andttil:,:at eti of lorage crops and fodder from crop 
residle for confined nOLla milk product ion. 

s.'mall industrs 

,Juslifikation: Most subsistence,, fori'rs kcp goals. and percent of x who do keep90l those 
goats, milk them at least ]pan o1 the year. 'There is a potential market for fresh liquid milk, 
anod La market 'or milk products which could possihly he developed. It' animals of a dairy 
type were kept underiiiproved mana.eineltt and a sclcliti program was initiated, it should 
he possible to inct1..', ltnil\ cash flo\ as \,ellas provide t rapid return oilinvestment 
throutlh small tu.k 'ihi . ;aiattempI ti caluatc the potential ofitoats aisa small dairy 
itid ust . 

•\tt)rnm-It1: I ki l. l, ls e ien plaicd ill rc l -d ttli lltslt-tioii ki.als located illeach 
'illila cotn potill Fu,h kr.al Containls t\o l ,, x l%, ania \ and,on.. ont Btcr cross 

,111Clu ll' Sitiu, Ilhs isill c,,oilllt'tll 1 bth Icd vatiall[' ratoi> aild m ilk +i,ld. litile 
In alld % ill risotls hcillV t -i ll llalhIellieull costs I, f'ell,etc.. liV re.:,icki, (ollltl will 

tiii~.t.LiIlh prIli it n tiliLe traditional tIltoil oft inoit milkintg hasd on milking recoirds 
+tainitl p l+, Itinl ! ia ieirs, alnd. it tm dlta te rali/ed. thenti comparedoicil o prliit 

l 'lilt tt1iaIo tpll-h0d atitg tarnliersIsitl prOlLlt.'1iOu ' 11hldifled iCItI l ! MICIIIn)ld 1l\coop 

li i pl l ll itll, of f !.iiltg mllidht f l . rci ic \rill helill, tiltion lir i rt olioi l mrnloted 
th ,m_'hI i iliti.',, forc ,x Ill Cls'diar 1 0j(+'st!,fat. \dditIOlIA lL!.d \ill hecei r.hs.aSCr 

13.4.2 )I\(N)SIS OFI"KII) M()I.\I.ITY 

()bjecti\s: lh' ilhjcti,,eOf this R\RI descriptive andt diagintstic iudy are: 

M. Arrive th t' titi11lIt l alilty frotlt hiiih to Weating, to oneat ll h', ca i,'(l tL atlmtto 

,Ceatold, and il aIdult otos. 
(h). l)sijti tla titCHI'Ilt ',tittc .'h,,.i!Iilgli ' ht1tniio if' appropriate, to prevetnt this 

l, ,I ImIIaeCIIt htiil I1 r to 
tIIrhiL it . 

(1). If tlu l/,lit 5,,111h e a Iletn l t,tltiui t( lotu ret','t1itiellkatiii hor ittltnllni/ing 

(c). I)cvit+ tt'IIlhI it . iII t I I I i ,_liltit ij0 )ri;tR. decrt';iSe 

illtu 


\,i,.:,ki l l, \iti SCI\i_., M)cpatl(i. lt',.lp ii .Ii ilsw ahJi,ro likit.- V tirinar\ I tt.it atld 
I )A. F. 

It. Au the c li,t thi , hie,IL i itllli ,iill hi t.; IU d ill ti l litht tf: 
1i. l.cr0.un lullttitl- til I itt l 1l0 Vi+'tri ,Irv Se'vice,, ill I)AI'S to redlce 

Itl+, St tiitk ' t01 'tll" )Hl-,t 1h l' ill 0A 

.titfit'ication: Ilhili iiI ais " futll eTl\ar.and1 hia beent,,.es,,ll i et\ s.earilIl reported
fromn 1) pcicvtt' to 02 pt-ii-t-w Iwth AIPRI! AIIIP. Thi" Ioss ofliHl+oun(cIt.\ n poeinlial, asN
 
\vCll its ftltllC 111..,ditl,l' IM ..LliAl, , 1Of. !i,ll k.OllCCl IIIi ll lttl l.tallne.san lllwmi llt (!lficia.d 

alike. Ilus 11eiitis l-hit.,, lahil .\' ;111Ii(t ,tit Oil Itl 1lTI Iit it'll )rO c esL'tr_ and fresult ill 

rtllllto 1 7tIellce'1 
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Approach: All kid, that die will lhe collectd and .itored in at cooler or transported to
Francistown for a post imourtcin examin. ciii torui be This
is to be completed at itle W'examination rand ubmitted with those 

A post molrt report will developed. 
fissue samples that are 

to be suubittCd to the Veterinary Diagnostic l.ahoratbory in Gaborone for work up. 

13.5 MARKETS 

13.5.1 	 SMALL STOCK TRADING AND PRICES 

Objective: The objective of this RMRI descriptive and diagnostic study is to monitor the
impact of the BNIC ahattoir oii small stck prices, and to examine resulting trends in small 
stock inventories. 

.Justification: For 1 in! ti1e sit'll stck purchasCs and sales arrUitl Francistown have
been through inlormal irrar ken.. Price, a' cra td asa, as P3S per head. The number of 
goats sold to local lcstlr;blr ,itcd Ihtx.,cCr 10, il \ltthanj!,aic and 31) in Matobo. Withthe openiin, i't 1hC lHN(' ;ltItohir in [ranci,tox. next %car, ilteir ma he an improvcment in
small stock price. l.i\',,lrOQk in\Crntori', 11M\ hC afecCted newaNlso h%the 1irket. 

Approacht: Nlorhlx sr\ c, of , scleccti nnumrlir of lriers and rcstaurants will he 
coMductel. iii lM(' l(aatroir .Aill a,o t visitcd ipriodicall\ it) adiminister ia questionnaire 
more or less, Ire1saIrLa' in ,11for tic.- ist Ir. ,,%ill piovidet l and a tim . his a cross-ch ck 
of)small sltock rudc and plrie'

13.5.2 	 GRAIN FRAIIN(; -\NID PRI('i;S 

O jCliC : 1 Ac 0hbjCti1 l this RNIRI d lcriltiV :tri dilagnostic stildx is to ascertain tile 
within .illa!!c p ,ailiml pri<c fr isic ;l s. 

hjistilication: I-ormial rut kein'!, chareltls fo rrta,' arc iot xell estailishted, and most local
sales hv v'ilal!,C 1lILr'.s m* inter Ionslrhol] sales. There has been little "ornal trading in 
grain (Inuc tieto droiHit. bil lIrte monliing of local ironriral prices for grain is Iscfl :. 
for co(nomrric ir C1\01 pridretiorlrop .tecrhlt1:iCs. 

"Apptlmleh: ()[i ire O lxx 111i stll x, heOurl wxill uirei to Ctraitc the local inf1ortal price
for grain. 

1.1,.6 F".RMII I'.RTI(CIP..V'(RY RI,:SE..R(II 

13.6.1 	 FMNII OP IIONS I ESN(; WITI RSIAI{('Ii.iR i.1f1 AIRMER 
ASSiKSSNM I:NI(;R( )I 'PS 

The woirk arirrir and 
cittillud ir lhl tlree stuil, .llu +,ie, il lutriurre ..\ ictulirr l)iDstiet. 

xwilh larmirr _,rtip in I1SSO) 'ASQ \txr pi puila m tarrllers will be 

OhtcliVs: The ihit'elix , Ofl thi, XNillI IStir t atutix lx arc: 

(a). loi li hriild rain,c ol iratiori,, nIdcr tramirr mmiaitel conditions for increase(I 
p lridu tilI'. nid litir ,icl dc l I&d lit%bi 

(h). I'll irxilv' !amrrncrs i .'\l s diAO,, ill itl Li li ,.rir icms devx' elrptmtrentrrocess. 
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(c. To detennine vhlt INspus inn11ovatia1re most appealing to dift'erent types ofof os 
fariners. 

,Juslification: Numerous iccIilological innovatitns have been developed in Botswana (and
elsewhere) which mlay he relevatll to suhsistence farniers ill"iitune Agricultural District.

Ilowever itis dilticult to evalhuate i very %%ide tiil e 
oif dhese innovat ions u nder researcher
 
nanaged conditions in1on-lairm tests ((tilu to time colistraiiits). lurlher, it is often difficult to
 
assess which inlllovaliols tiight be niost relevant 
 to specific tari11ers. It was therefore 
decided to present to a g!roup tltIanners a wide rame of teclhnoolical options. Farmers can
 
then select inn11ovaltiols that seemi most 
 relevant to llheir situatioli. and test those with somen
re,,archer guidance (and proiott ot ilptlts). \onitllv ietings are held with the groupI)s to

discuss problems ain ptt,,rt, lInthis \,Ias tartilrs deiorltstrate which typeS ot innovationis
 
seetm tmost alppr 
 itelid[.t lhitI. .lld re'etctihrs atILablu to th t.ervc tile ltectiveness of' thoseinnoaiinsilltIid work %ih lIMLIS tos.td, the opuicnt ot 

By includhim .. it ;eriti tittllls, tlllt. 


d%hIe improved production s\sstems. 
\l II i the. A)s also Ixecolle part of thle,stems

J,,.\ pt'h ticttupr oces, 

,j)jrIiI.1dh: II ttlher, tipein ve],fti. S ii k.titla tlle tit iill I. hldU tor all iarticipatintg

fartrs. it (iite t ('0iitiitie",,. aniid the Itcal AI)s illthe thrce villages
iCIi !,c1,1ae 'ter D
 

.hliere AlIt' hi , i s,.riith . At this It11Ctitli .VII' sitaff presnlt.
\%ill 

atI I lie reullts ftt i l; t eL'ar's rueitil l.
 
I \ l ll, t) i tCIestut ft rr. ilda i , I 
\I,1nioll all 10 tt s a ll e ting s,,herI technical 

0)tiplls ate k.ts \\ iII iIIluIC\ IrL'e (ilutes ,I both lev, tu.'ltolotrie atnd cutrently 
i t'lh Ofl. '.rW L'I IHI L- k st)IR 

l\t [ils .meet il'!,a Ihe rt :e i,t(1I nIOlli " ,I)Iio s %.ill he discitss, d (See list in Table 
I .I iS titit . ld 10 vlrtersu bICaskItV selct ln ilovallill of pakacgetu of llll\aliols they
\%ih to tetl Il 1 ,,.jll2, IIose eirCIs jito perfortn a test (or tests) will thent1 it Le l electh i 

o11l tilWtMtini tolip,, that %killmeet ti1ti1ihl\ . he ,\I)s \%ill also be ilvited to attend 
th'e,'i wt MIslte' : ,t ii itbhe.ii.s caii ( isuissed.til,,. lr Mlld It 

tlhet,.l+tsOl 11ll11M irltflt'd \%.ill JllL'hlM,111011." lt tC: 

It. T'li t.'/,t.nt c k trlo ,tijtitl t'clili ltues.
 
i)i. I'ittitfti, metthod options thisome etmphasi otl evaluating hand row planters).

c). ( lo't its.ritt 
(d). N'\XIM CrMirdlICrili/t.l l)O,+,ibilitiCS. 

'
 
(c)' 1-0I1ILl 01)iI(Dll.
C ,diltl~ddur 1lt0thiL'ti<ll 


II'). Seed'tirottn Oti onsi~i, 

Dl-pIin),Iii til t'(iCITetOf interest., and availability of' eqtiuipment. some or all of tle 
hiincts i. tscta spel-cific ililnoatiit will lie supplied \0hh tilte necessary inputs and 
rlaclliler ',Ih% A I II 'IriAls \Nill be laid out side-hy-s hi with a traditiotal control 
(cinliv I rtcoril \,kill le kept bv ,lI' staft reuarliii P the laites i' all operatiois. and
 

rAill \Itld .\it Lt'ItlttOftsit tirer atssessmteit siv bl a ttiist.red
sil. he and, Mehere 
pissiie c oittilii it\tkilet.tiiitn ssill ie ihetitl' 

Fild dt\t'- \kill 11 hill it it . tir it sCiliOfPAO :\ti tllsseAjh'hltl\ ,, t'iC:LtIiMtlic.'lic ttlgi
ltriti 11i(t' llt (l.rts%%illi1,1%,c ito ss l their trit as ti tilerest it' tic trou'. tsv..llto 
tt lets tritl ttltii' It iittl'u , itl to ,e'!+iita;l cxteisiuii Sti . IlQ usill deSu -ihe ttial.tile 
their 

1 1 . ind',t.,ooi . i qt titr rtom g of Tistt, i iiiiii tid ,,er t e troul-isitors. wvill 
be pnl ti ,il'.11 iI It..'lisloll 
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13.6.2 	 FMFI OPTIONSTESTING WITH EXTENSION LEI) FARMER ASSESSMENT 

GROUPS 

Obiectives: The objectives of tile extension managed farmer (FMFI) testing groups are: 

(a). 	 'rest a nethod for ADs to increase their efficiency by addressing a large number of 
farmers (on technical issu~es) at once, rather than having to tmake nimerous individual 
visits to households aid fields. (The group forniat allows tile AD to perfomi a 
teaching function at tile beginning (t the year, arid a backupllnction throughout the 
cropping season, through monithly meetings.) 

(b). 	 Provide a forum for iescar.her backil ill CXtISiOl actSiities. 
(M.	 Provide a test to see if farmer grou ps are p-actical under extension conditions. 

Justification: The extension service in Botswaia, to date, has been vcry committed to 
administering drought relief programis. ThIns. tile traiilional role of extending recorimended 
agricultural tecliologics has been greatly rCdIuced. IFUr licr, a single AD may have well 
over 5W0 househlts unlcer his/ier res:-ponsibility. Withtout a good commntication system,
irany of tire c, ,itaiiits these households face mav go uraddressed. The fanner group
approach offcrs a icaIs (it working ~ithI a iinnibcr of tanncrs at one time, thus improving
the efficiencv of tle Al) AM\)s are ofticiall cncoura ged to s,.ork with groups of farmers,
but to dLA, tie sSCteri has 1int beentl CiIlIhId for tlic testing and teaching of' extension 
recomtiendted tiCcdOic,, ilt ttiidie rallsitow..ll Retiort. 

Approach: TIie,; acti,'iics hae bcel implemented tor t\mo years now. While the 
riicthoLology SCems praciical and popular s. ith tamiicrN. there reiain some problems with 
logistics. Ilse tie hartels ill area input prepiration and supply, ea'ly in theMrtlces the of 
season. At a rcTnt oin!,lliatioial Iiectc!n hetseen ,\LItP, ATIIP. and District extension 
staff, it s,.a,, decitld tot to C\p:ltil rhc,,e acuis'iries -- particularly since several extension staff 
are atbtiut to be trarsterrc. The lhlIos,,ito apitoauch has heen used in previous years, and 
will be 	 used agaiti thi,; se-anl. 

Prior to the croppili! ,casti. AT'I' ,ta f wkill mcet s ith regional agricuIltural officers and 
CFDA Coo intteors to discuss tile eti,ioti ma;agtl oltions testing larmer group. The 
DA) and tI e Al' f'i111 tile areas . ill ineet w.ith AT P staff t discuss the group work. 
The regional ('l'() ard tie M\lIITim:oiaer %kill also he included in tie discussions. This 
grotip will decide ol :t liiited 1i1liimr of techlilogics. inicltuling types of equipment
providte throiu!h the .\1i.11i' pioraiin. .%hicli ire to he presenitcd for testing. Logistical 
details wkill alo be irrinMcd. 

Just prior it) the niomiA hcginniiii! of the crtippin! season. the ADs will ask the village
headmatn to cal a traditional village mceting at .hich lie. anid the ATIP Francistown staff,
will de;cribke the farmer ,rtoup s,,ork ill other villages arid invite interested farmers io attend 
the initial group Icetirti! toIle heldI to ,,ccks later. At tile initial group nieetin the AD 
and ATlP staff %%ill discuss ite technologies availalhic for testing (see Table 13.1i and how 
tests are to0 lie ctuu,tcd. Iutters \%ill Ie aket to indicate which tests tile) wish to 
inmplerent. 

At stiblsetelt r-imithl\ lettinvs tire implement;ititui of trials %.ill ie discussed. The fl~lmers 
will be a;ked to decidc (ii their own how large to make tile test plots, and to stake the 
plots accordinul,. Side-hiv-sidc cmipari sirs will be recommended. A field assistant will be 
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TAIII.IE 13.1: TI:(IINi)IOl)i;II". T i ()10.H,.RH I: ( rSIM iI-fORl I 10.FARM:R C;1t I'S, IRAN1S'ITOWN AREA, 
19119.90 

icirndmlirgy I; . .f-'Ctrronditiolnis rrlieAlors R.oetircesand Inputs Required 

Subjrec: Waelr Conmuncrsrlin 

A) Doubhie pli-mine, Redti, rnnlIl & 
mitmitttr,curtwr' 
it ater. 

i'relutrrra rmllae ito he dt nei 
a) en tery cal> ¢a or rairit(S<l i 
h) it tinor period, her' cmiirai', 

it.d Non ,rr ti.t L.S to drafi 
powter. %ill incrce ploting 
labor ,and draft use there 

Nil N .tIthe dlneallt rhr j.r aiitlrt.11drill tl ismousd 

lit (ontlttit r plowing ReLite rit I & 
er...ttnCtreti-
ft.11Cr! 

FelliI -ttt'tr 
rkl I-"Ird 

shtild Is-
irl -I r.ulns 

+ 
N'thltig exta ta. ,trir 
Ire k (NCS((;()l) 

dot , 

') i-alr.a ttistr' ItIi I'itold niotfllit-ld tteed ontlrol ('tirirMAiI iriti t.t-aILAttCci 
ht" ve %,,,LIIt.r, on1otl 

tiijct: (nip Sllitres 

A) Mix g ltongarnd 
Crfop adr vairt' 

1t(lt Reduc rlk ,I 
l itp lartie 

,lilt I carl 
ttfltltcfftttlm I r I 

S ,,rt ',Ittf rolhgtn h stiffi'n 
t1) re I)It I /N',- IS. S 

2)I" I l V silt- IS, it' - SN 
I t a rit i- ttfwdt. i-,I 7 ti. fll 

I tlttor iltle.,1ililirt-esit ng. 
mi; Irtmrr eirly M r itItarils 

I'Intha ts d? lrd searing 
Sl tS eedlneirtt thr 

Atm Imar-il tIr 1, 1,il, t-a l rlitrtt Ii hLu i"; rtnI itm+ int-' i 

hW'd A,+t'.J,-o pro,hd'n r) \Illh la:r'c'lnp"Mj ,.tle
 

sthjrcc: i'lhmlinrg 	 W|t-r,, 

A) l, it- jititer If ,R t dt trIt, eri t , ttt plx t.tt, ttttltr-n S-tc tlal'te nlr'ceh<. 
iIrrI'If r. i At rel, fti pitrei orRIPl frN 

(fr iifileri f ;t'0tnrtr th p i'rs-elrg.-d t	pr Ii n'- r I. 
tImr-t, :-HIlr1rt-alt-'n 

11)S 'h,lr,, p .irt. I t I1''it';,le -,t SLittttit!If lIttII tr 
lq ) Jr ittlrh requires l'l i cuIN r rr 

It IS,, r tr t''l.rtie 'tm'i1 '+i' ~ IIt t'itL'ttl," %1-

'rtAmtr .It .tt rlllvmt,W 
drt l t'
 

C) 	ltrrut'c itt-terhmm -c, Isciltr t'llo-t trt r iatt'rt tcl , 1-tt-s s, ittuotlof 
n 'lkci altd rt"rtt-. plttr. t ni!n; ati'i A hu 'ndrr inal:)

Isyrt - Y1'.ttt I nt - e't SeeAI ipin,' 

L t'a
(I\) Invx d ~ll RltIteIn Ito R ]..{lflll: h~h q ,'\ ,'i il3'lln ;111,11 

d'Itt ;ttl A zwpf % Iteeirrotnt11111
dvIc ) AD r i rder .J: 

R 	l(I.I
1:1Ihv VICI 1.,Die 1),Cccmitx'
15. 19h'i 
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TAILE 13.1: TEC(INOlO(;'; TO Ei OFFI:ERI:I)FOR TESTING I'oFARMEI..'R
GROUPS,FRANCISTOWN AREA,
I911.9O (CONTINLED) 

"cb nology I ses ('oitllions lyiAppiscations 
I. da-'y[mila 

Subject: Forages 

A) Annual forages labala Provide supplermental Anlitme but oni) oingood inolsturc 
millet and lab lab dry seassonfeed of or compilctely dry soils. 

gooid quality lor ( ld sni preparation required 

early feeding iif 

drft a u,'als 

11) pcrennial forages Iralt aiia , ILandasa ablefor penranient
Bulfel grasi Ald stall fecdoiig. sup palsture. Secd before Fcb.15. 
Siratro plctital feeding (ool sil pslirati n required 

scle
.tciliseto.k. 

i...
Subject: allaliiite/( 

A) 	 Animal inursis spread I1CTC.iCre ol Use on all soil, in I]AI).
otlfields fertility and 

moisture ilding 

capacity. 

B) 	Chemical fertillicer Increase soil I'e ' on all soils, uicN on [Ssr 
fertilt' soils under higher rainfall 

condtitionis 

C) 	Capta Seei IIteaillsfit for ,'sailb1ily if ('aptl anit G;. lilt 

gnissitidisits. PloIest Fannier'l'd. nistl uinderst.tnd 
1 

esietsl c'Vd. Iascls t"lib of chirllical use. 
1111prokeI ngct'lill rl 


Subjccl: (t op Varity5 Is tvqi 

A) Adanued tsli IseLCIS'antis1 elisasitail, n -il 

of genlotypes 	 hvteiitialt) susslsoC
 
sssrghiin ali11'1 s
 

L.S= long Sstwn. SS - Shrt Sci,i I-I) = [ttiumni Agritural I)intrict 

Resources and Inputs Required 
_(Lat.,r,(sh I 

Well tillcd seed bed. Broadcast
 
sil plow down or useSebele
 

row planter. March sceding?
 

May-hne harvesting. 

liroadCast il well tilled seed 
bed coIer %silt brushharrow. 
Seeds (free friim AI.l)lel). 
['halt power, secding labor 
(late season),harvest labor. 

.
 

Donkey carl,considerable labor 
lortransport to fields and 
increased wccding. 

"lratislrt for fcrtilicr to field, 
lahor forbroadcasting, and 
cash it purchase ferlilir. 

(ost of (aplan. 

None extra. 

[ile: RIO7(l . 12'2.
• 	 Dale Dccember 15, 1989 
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hired to assist the AI) in working with farmers lo cllec t data, provide seeds and equipment
etc. 

Montlhl\ Inettiivs to discuss trl,1s ,,ill hle held. larniris skll ;ivked to describe their trial
experiences, identify problems, and report their obseruation ol the trial to the group. The
farmer group meetings will he chaired by the A.) All ntieemtiis will be attended by ATIP 
and district level extension staff. ATIP and extension staff %% at leastill visit all trials once 
during the season. 

:\ field day will he held near the end ol ItleScason. IInILtr,, trotIother villages. extension 
staff and research staff will be invited to participac. 

[ollowintg harvsti, the .VIll' stall s ill coinduct a formiial end-ot- eison surve. of participating
farners to obtain laniier assessinet of tie trials tile%pattiCipated ii.aind the group
activities. [lis irhInoriation \.ill he inticludCd \.ithextensinitand researcher evaluations of the 
group activity iill prol!ress pieort, .itno %%,ill help mecasure fariler adoptioni rates. 

13.7 E'NVI It(NMIENAI. NMI()NI'T()RIN(; 

13.7.1 RAINFALL. AND TEMP'IERAIURI:. M)NI'I()RIN( 

Obj ti : [lie ohcctive of thi , R\RI lcriptise ard dianotic activity is to obtain daily
rainfall aiid teimiperature data tNout c\pcritietltal sites for use irl ageronomitc aid economie 
evaluations of trials. 

Justification: Raiitfall and tenicrature are t\Mo ilportai)t piar.eters inlcrop production.
arid to a Ilsser extet+ll antital production (Ow-r the p:st ss tral ears raiiffall has beetn a
major liiniting factor illdtcrninig the ofanrntrtr area planted. tIrequality ol staird 
etmergence and the Lliiamit\ ot grains andt loraie iars eisted Hccanue of high variability in
raiitrll within \illae areas. rionitoritt i tut I'doite oila plnt h\ ;plot basis. Temperature 
is itore conistat %sithli tllirca. SOCallIe ;iotitrid it a ceititil Iocatioll. 

Approatch: l)il rahifall rcdinrs sillhe taken nilran ,LITs localted on experimnental 
plots. Nhaxiittill IaId tii lltllIiiiiltit ,tltrwN sr 1 r'"ll J1 tIe ATIl' cui ipol1utnds. 

13.8 I(MS11 1101I.1) ('IR('IrA I S'M\N( '1 S 

13.8.1 (:'0P)(I..TIN(; FARMERS Stl)Y 

()bjc'ti~e: This is miiRVIhl dcscripti\e aid ili.ntrrNtic sthiN 'lC objective of collecting
econoIic arid teclictal dat on a coltiIlruill_ bisNis toIsetilttify ImIajor changes and trends 
over tune the llirtititig s Itittrnetern i.\ericiuiutral l)istrict. Wf particular interest are 
data on rip ens irtilllits.I, crops plar ted. croppin , s,.ertns used, and hatrvested yields. 

.rtistiicatlior: SI[Iu ithlIe irricuhltral productionn Iosll aotrial Iltictuates greatly frot \-ear
ti Cyear. iiteIi irre toMtheiI ct.lillhallii harl',h Cit\IrorIllt lldch.arngitng governlelnt 
pilicies. se"vral \eirs ar' riqluircd 10 adeCatel\ describe crop piroihuctition activities. Acontinint initolhot i: prortiin provides infornation ointIre fluctuations illthe system over
time, and alihrss tile idetnti ic,,titn of titrl., such tsshifts loitnine s0ource of traction to
another. Ihis iifirun inn! 'tillasSist ill th' ietitniticatiirn of economicallv feasible 
tC.hitloeies1 sshitch IcLtdCiii to increased riot.te", \thiotlt sihstatwtialvY increasing risk or 
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investment. 

Approach: To provide system imno rin information, several approaches will be Coi bined.
For environmental information (SectionI 13.7), daily readings of' rainfall and temperature will
be continued. Cropping and tract ion animal management practices will he assessed using alannual qtisltionnaire administcred to the households which participated in the muItiple visit 
survey (MVRQ) near the hcgi iing of the proje,.ct. 

13.9 OTILER PROFiESSI()NAI. ACTIVITIES 

In order to promote the acceptalnce of farming s.ysicins vork, itis important to continue andincrease co'(act bCt.elTii the lc.ii, tmnners and other aelicies, hoth in terms of conducting
joint rt-scarch and illthe iilusion ot ,,tension and research staff in farner group work,
field da' s and joint vi )I lih1l,, I_ ka.!.es and collaboration will be stri.gthened through
tihe ollo, in ari itit,, 

13.9.1 I,.NKAGES W il FARtMERSI' 

(a). (Continue alctlvitle, , ithiesecir mianaiett farmer iesting groLiI)S.
(b). ('ontinue itiesih esienion maeti', , nnaged arirmer testing groups.

(C). Presenit ailaimual 
 repr on .Vlll' activili s at a kg,.oila meeting in each ATIP village. 

i3.9.2 1.1NKA(;FOS WIfI IA ,NSION 

o,. rk(a). I livc a rqeioIal rc\is e i ts plan,,, mil coimirliI)I1101 (iit reciomal %%activities iih 
re!iiiial I)AFIS re'siriwl. 

Il). ('nm1iue h10l%.Iins ike AS in tileIMI'I dtesi aid test in of systells' options
through inol isce i of Ihcal Al ),,.arl di.,trict ald retional )AFS officers, in 
re,carcleriiIrI L 111.1('r IC'iiiinOiutilpi miiuIIIIl i ee iln's dt hel days.


(C). \ssist iI the tc01Iii t.i1;u11 ! tile e\Nlili! C\ieiisiuIIi iiiii1itm'tl taLnnur testing groups
 
lI utia ( I[)
d illte iii N inhuci I)ii,,..


(d). (ollaboraie \I tl itlli te
,.,ith (el trials,. and fitmie itrials. 
(c). ( 'o pcrate ,. th ie lCeI-I0uil ..\.rit iltural ()tfice, aciivel, seek their suggestions

Lcuiicriii! lit'hILui ii cation titre'sarrh probletis and life Irallcistowm ATIP work 
plum, tnd keep ti o hillv ituiritied o .VIll's atlivitie,,.it). (' hllahrte .,.il1hIt' :iimal Small Sltck f)ficer o(ij iiit m anageient studies. 

(g). Preparc arti les, on \ Ill acLtitic,,. s ih pictures, for i hiio fti ill extension
pull laioli
 

(l). .llI' stCIlo Ieuiincil 1ItiLe- ,.,illt..ilitnumie to rc.ularl, attend DAF:S M ntthly
\lILagIiCieInt leeMii, auit iscii.l IA' activities 

i ilhcir Trials(i). ,.ki, t .I )F1 ,.,iih l',riciuhtiuuv I'ro1ri i allid)istric Demtonstration 

13.9.3 IINKA,(;ES \%1111 ()N.\I(}N Rl'SIAR(11 

Collaborate %k:,h I)AR ,%,steas(iI tilIatep , research, crop variety testing, equipment
development, and tlicl ,Mti lie itillutiti)! thetie group tiecings for planuning research 
strategies, arid presemrin '-wCimnw,, 
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13.9.4 LINKAGES WIT1 VIE'I'RINARY SERVICES 

With the addition of,n aiitd scicnltislt/vtctitnmra scientist there has developed work in 
conIjLInction with the \ etc lili,.1 Services tich Iit and Ccntral I)iagtostic I.aboratory in the 
IlnvCsti.!ttionIt goat LIltISC,.til inio10,it6i. MIJtt Itcllids of controil using Ianagemetlt. 
nutrition atnd hshantlr\ 

13.9.5 LINKAI:S %%Ii' I' )I I(Y I. .NNING 

IRCk\ lilt idlti' Kl t'I!t lhcse 'M i','t"w\,cfl .J1ld ocni.ciL-iieCd., li ,t llftch iiilte M\atlale 
to tOWt .,1hL-, .:!t'IIIllltlJI andl to o+llivr d I'mrl)1'"I).\R I 110dic,,. groups,..t~ intect,st 


ilt inItItu ' tt.I 'lut for i . %killhte proidc(dht ti \1(m\ hrt torct t Itt\ as 

13.9.6 NIIII III.t)(; I)I.\ I"+ PIUI NI 

Ih ltl.+i+,,r I11t'itxt: II.I, liIH lk %ol, ,+ith oqt.'cr titATIIP itnthe%%~f mc:n!+cr 
I)rL'pat,iti l,mf k, 1llII,li~ltlt ItL.,i',IM Ft 1 %%illhe0 1 1 Wit t )!,h IIlm t tiz, f'l]l+it', lIk~CCLI0'!!111,C 

01111+J 1 Ft11Ol Slt 11'it 0imik IThcl l agrict'lt ral11 Ii I I ,tt for . riicisftotu,
A 011n01lttlt ,-,111tl , hhIIIJtt'II t10 t llhcr hCI0IlWrt l iztr\.,Ill t t+0 (1101IN" dt'C il 1thL 

13.9.7 PII()I)[( I)ON )1 kPFItRS 

tiw, %kill Ilk111c 

i r l m 


.'tilt_' lNIt (:',! for iidlt \ I1' lit. ,Iscric, to!detitnitive ,otrking papers 
I.,l II3 ( Ic.rIt-mt i/rit,\kt. tk L (111 o) teie, Datec.c.ilicrnliths geI.ionsto~r Itittllc %w.fk III ,t'lilittot %kill c'ooperatte *.he pro~ductionl.all 1C.1111lltctllbc'r,; ill 

%% 
(iftile 

'
 A .,1tl1l1l11 'tl' 1 lot~ t.'';t~1111! ]lut~tiboo,k 

tFIlt.Rt,7( 13 125 - Da.tc IDt.t'tmber 15, 1089 
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CHAPTER 14: FINANCIAL PLAN 

One of the ma in objectives of presenting a financial plan in the Annual Report was to givesome idea of the costs that GOB towill have incur if ATII type and related (INTSORMIL)activities are to continuie at tihe sa rue level Ialter the cod of tile project otnSeptember 28th,1990. This is otfcourse inot eutirely reaisoialle. as it is doutiliii if all the expatriates will bereplaced by nationals. "l'tus. activitities and hence support costs are likely to be reduced tosOlie extltt. Illver. at tileIlolent it is too difficult to make projections ,lOlt this.[herel' re m attitii is ItL 1t giVe stte idea ol til 'otsthat t'currently are being iel byGOB and II' "1, ulthde',dthis. Coiniiilitlltills re'tlit'd havTen intoI e broket t.o 
ciItpoll li : 

(a). Fixed or o'verhe.al cotIs ,,lih CatIot easily be costed.
(b). Returreit costs kliL,hi11 12 b I t OoIIi 1alllll hasis. 

('oiiiitie'ittls Curret!*, made. that %%ill riot likcl, be ntcessar, after donor funding ceases,
have bCeen litel ,,C -tel, (101 citommitmnts with respctl 
 to these have beien costed illthis report ('lmiicniiiits not likcl,to continue have het dividcd itto two pans: 

(a). (6()l1 Coliilintllis11t.
 
tb). I 'SAIl) colliiiilltet
 

No allmipt is ,l.10 ,llrtte (OB coittiiittIeIIts itiltuliiito illdi deLIIt11uCIits illMOA.The Costs giet'111htl be CMorilerctl ver, tcmttivc inlalture. :\l.o. iinthe tables it isassutited thtt ATII' and .VII' related activities (i.e.. INTSORMIL.) till conitinue itthe future 
ite %a'IVii ftilhaL alsthe\ air it .. 

14.1 (C()NTINIIN(G (GOB(C(O),IMIMENTS 

lhese arc tilecoitiiilinie, Iitnt wtill tcd to continue t I(li made hy GOB. under tihesomewiat unrealistic asstlInptio that curtent offle level coitlitmrent it terms of slaff is
 
ia ititainted.
 

14.1.1 IX E1) 

Ihiee are given il Table I-1.1No ttitipt is made t pilt a vlue on these it)potlticnts. 
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14.1.2 	 RECURRENI' 

The l-olhowing ass nin pI jI nS cre Made in drawilIg Lp the recturent eotinates for he COlling 
year. 

(a). 	 GOB (i.e., BX) Vehicles. A few .ears ago the Central Transport Organization ("TO) 
were planning to remit vehicles to gocrnmental departmcnts. Ilowever. this has now 
been ahan.loned. Neverthless for want of' heiter estimaits, the same figures are wsed 
as last year, plus 1i'1 ailoaicC for inflation. i;h+ii 1.1.2 rivcs some details,. lIc 
costs in Tahe 1-1.2 secri rathcr los\ indicatint, that fundS arC cha1nelled directly to 
('TO. theref'le heavil"s suhN-id/i/ ii, vlicles, lhowcer ith degireeto \.hich this done 
k iSuIttP'ipslc t) dCtCrtriIie. TlitMS Vchicd( costS arC urdeeCI VtiIrtc,.ed Is far as MOB is 
Cor eHIt.d. ,+I"Leiall. IN it. II (1 1f vChi,'c', are ill pItrlCe,.-S, beini,tire tihe of rlplactd 

.linI i 2 1 W I-()I IR .'VIN(t;0 \lI (l s 

I .tu I , c t S Ii S' 	 .1 0( 

. -- ,, r.I r10 I klt , , itr ii t l i. it0 kI tlt, ,I iter,hl, 	 11111 

( , , t , T, 	 CI h:' \I 11t .fl \i1 ' .1 t, IlIc ,,I It l ,I A .- I I t l 

(b). 	 Salaries of Staff. lit order to Simrplify' tile calculatin . tire median salary in each 
rank is used. .\Iro tihrre arC d1,,%Iio.snccs or spp;tll costs that are budgeted for 
transport. travelirh. and suhsistmie. AsUoriittirrs tscd arc i!ivcn i11Tahle 14.3. 

I.\ili 1 it MrI0 
sI Il 
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Estimateud recurrent coSis for running tie AIP arid ATIP rclaicd lctivities irr tire for that 
might exist after dtiirr-ftltuncr Suipport firiSics aire gi\ven in lairi 1-I.. 
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14.2 CIRREiNT C()NIMITMFN*IS THiAT WIlL NOT CONTINUE 

This sectionI incltdes est iat nes (t cornlmititten that will rot he necessary when the project
is over. 

14.2.1 GOB COMMITMENTS 

These comminiitments are Is ted in Table I-1.5. They inchUde IOutses, allovance.s, and short 
and long-term traininj. 

AIAI t 9 ( RRlINI ()SIMI iPIN,]F I01COB 'IAT WIll. NOI(ONIINtilt
AHI R IX)NO)R I-UNDI[tSUPPORT IS W'III)RAWN 

ticiiAlt m.N,,,ih. ....: if ... Nu-mhl i\i ...i iir('giF
IN I ORNIll. Related 

l 
 I ikin 2 Unknown
 
,Id, 
 I uInkno.n
IrnZill iutl 3 Unknown

Allovitui ccs f,,r i mulu.' 5 10,975mhh 
2 5,391sh.m' ing, 
 25.011

Iong lCi llr t ling 6 210.M ) 

Amssum . rit TI to (2Tdt , .1 quiv.dtnt (1'2.195) in Table t,1.3lhts isroTUghIt'iTI,,lt. Individu.diwnl oilshtl-iTrnI fraulmig cmu t.sAIt' tinds for 
ru'r(ht'TI.1Ut TT.Il . h3%'c1) iiild hy (;Ol11ll1111Mrfw 

I:xprau , il lI ,nT ,u,,xd tjt il 'Il 11 l,ot
u O tlP 0 )(l.0p' cr 

11.2.2 DONOR-FUINI)EI) ('(MMITMl;ENTS 

Table 1-1.6gives the commitletnts phaitcid by ATIP and ATIP-related activities that arebeing met through hinds originating from USAIll. Itis anticipated that these commitments•.viii neednot to lie assuted hy 6()I3 once donor-fntidiig is withdrawn. 

tAITi It 6 ( t)MI 1I. NIS tLe ,tAti: Wt ll IX)NOR tJNDS 
IItAI Will. ,O1 NIT) 10 Il:AISORIEi) IY GOlt IN
l1,iI ON(; RI'NS I ,11',17 AUG, I)S'S
 

hem,, 
 IIn)(
Tstall AAIIll I INS(WR Mi-C" 
 - ......
 

.ong- lcr I' ,-n v ',rs 7 2

(To itI ilt, 'uT otTTfths; 7' Im'T 

r;LliTTg 
Ioig lICri I'uC ',ii C.ITIshol l h.,o),n P 5I't'q)luorih, 


SUppTI S,.t' 
 P, rw iX)t,

Vehickle uI¢ t' iC ,
SHi 'q h . ...
 

*l.s I ,I 1ghC'Silmiill 
It illunoITTTl: lidt" e io r t.vicTthos , "ll

TT i ti t' IilfT[iTcludiTIn 
 s mal, d aIti 3ll iuTT t ti 1311,3of tilT thes.ut I, 'tt c ., Is IY,3.l0(IX.IsITTTiuTTug at' 7,tl l r ,t'r(tihrte ( ift"u'thhit'l,to Ix..0""ll I"Is,(PX urt i li titd cos is 'uinivaltcd 

These coit tititnItIs are satistie from a ntmloer of places: AIP tider the \I AC contract.
AiIP tinder USAIJ)/B. and INTSORMIIL. 
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14.3 CONCIUSIONS 

Itis 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 1989 to Augu;t 1990 will be in the region of1P660,086 (see 'rabies 
14.4 and 14.5), of which P:275,975 (Table 1-1.5) is a short-run commitment that GOB should 
not have to incur in the long-run. 

As far as USAID support is concerned, costs that will eventually have to be absorbed by 
GOB are estimated to be around P1,12,016 tor the period September, 1989 to August, 1990 
(see Table 14.4); while commitments they are currently making, that will not have to be 
absorbed by GOB in the long run after USAID F'undinIg is withdrawn, are given in Table 
14.6. 
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APP'ENDIX: ATI' I)OCIIEMINTATION 

A.1 POLICY 

Papers writlen by ATIP stall arc diswinlinaiCd ir,the Ibllowihg maunner. 

A.I.I EXTI:INAI.Y I'I!II.IsIII.D PI'APERS (I: Slll'S) 

aind on Mrc 
Many of Iliese arlikc, hlc eirlier beien pr luxned as Progrcss Rcports, Miscell:aneous Papers. ec.
 
Likely audienrrec: rilioinil ind iiilerniiion;i[.
 

Copies of' arlicics l;il.,rsATIP %kork 1Ih:il 'xierniliy plilished arc kepi in limiied quantiies. 

A.1.2 IR ';_': lI1,1EI ,:)
Ij,]A,7,:\ PA ER M_.! E,S 

Research Reporms arc pulidic'd by he (Governenictnl of l(ll,;waira and arc subnmitled "o external review 
(review by findiriduils onrridc A,.11').Ihis generally means approval by the Chief Arabic Research
Olficcr ani tire I)rtCh il .Aeirtlurial Recarc'l. llhew coisist of, conmiprehensive sinumiaries of ATIP

work JlAINileCleld rcpori ii lwli: Copies. I ikely ;uldicncc: hal ridn inariiional.
 

A.I.3 WO()RKIN( I.\I'I:RS \'' s.;RIGs 

I'lies,:ire p thitrcis ricwrC iduccircul~ilion, arid haveN lartirular iicilhiodlogieal or eipirical valuc. 
"hey lrre subiliiulhd re,w alnrshi!Nt AII il,,rs,. ThCy liavea Ciaildardto iniicrni;il dcseigned cover,

wilh a in e1iCinuhl o 'lrulilfront pav lro'h j h' I, are inTheiycrerd IP WP-I,
liell. llh Cil '[[liy nu\med AIl1 
WI'-2, cCL. l.,11 illiCHie , I0,i lAidr(li'rpCole itcre'rdc in lClrlinirr!systems %york, b)th nltionally
 
aril( iiil'rillioirlilllv
 

A.1.4 MllSCElL
._/...%I.MS pIlV/1_16 IMP!. SERIES)] 

"hcsc colnsisii LIniCuII.r l1,tipI, , (Irl) r iCs., Oc., anid are 11oC cirirally slblicclto review. They are 
nunibercid wiil hIc .irIlliseltd 1v Ilicnunmbeir in that wear lc.g., ATIP MI 84-1, ,' Ml 84.1-2, etc.).
lik'ly llidlelc': iiln .\ II1'lilllhr iicrc cid individialls inisidc anid oiri id llBllswalla. 

I; .'R
A.1.5$ IPR! GRFSI; RlTM Pl?7tIT O'lS)l_ 

,
These ie lxliilu hi br Cl iiicl,l kri
 ltersil ATII', are rllo revieweud, id consist of research 
rcstilts, Iiihoi rellw,C,. Ihcv!.,il i . Clllfi t rh l.o1 rilcrial hi be" ibls hed in anolher forni. lhe 
iihe:i is Co 5".illli~ll/cIh'1 h inlorir prrohlci 
is own serics. "llierlrc c Ii irchMtr.i-la Fll)L iii ,li ai 

iul lurtIn niri is anid circulatcd. 1:.ach location pro(irduccs 
ra (iabu C id l ilv Cheir papers with M,

F or (;,, Cilumscd li> Ire err Ie,,. S-1),Iolhlrwcd by lhe n ilikr i rlie 'r ,re,;,Report in tiat)car (e.g.,
i, 2, CC'.. All "aillileC iii1!hC he ATIP PR Fl-3. No covcr is priodiuced lor CtheseProgrcss Reports, nand 
circl.atiirn iol 111cC inlioiiiii i i hliuicl. likely iudieuice: A Ill' Call aindollhcrinerestCed individuli. in 
Ilotswaira. 

A.1.6 REI'OR'ING I)1{'I \It',\ I'S MI) SE:RI' S) 

are rcr, t ilih'ii i tI n 1lre' ),\ s iC ac " s'li nuiu'rli,- ul,uri I iI cAorisisi ;iiriial epio'rlC irni ni material 
IOt nvii Jiut cs'nal iu CIm Cocrlli i',l raiadin!i rls : iii!. i inil alurnitrative rritlc'rs, and an 
alnnual work Ci,in 1 4,li1,nih VII'P srinriril.,aiCit,ISA11) aind MIAC, and insilriorls within 
llitwa1it 
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A.2 PAPEIRS JVRIIIEN IBY ATIP 

Copies oflmost of th0 pacr, hied hevow are available on retquest. This is a cutmulative list and includes 
all papers written sin.c Ole neption of' A I'.i 

A.2. 1 iX'I:RNAIIY P It IISFII) PAPERS 

1983 

AT_ I' 83-1. Blakier, )., E. MN iakgotla, 1).Norman, J.Siebert and M. Tjirongo. "lpleiping tileLimited
Resource Fi icr iliou thie Firmting Systemins Ap+proaich to Research". ('tlt1d Agriculltire 
19': I-S 

'"l,'( tiilih. ',V''IP"FP ,4-I. Norman, ID.. 1. Ii.er and J.Siebert. , (t elopiog Agriculture ill the4())W,O l.Onlill \,ithmnlhitS,.\ CMinn /Koiw,. 
 I ('(" ( tmnric ". Z bd,,,e +\ IiIIIF Journal:
 

81(0):2t0u-2 1-1. 

1985 

,.V'IP I-'X-1.. Normaini, "SomeiL cmleiii).W. l' u f Avricultural 
A1111:1 Firlniie8\S ,tuCii ,I'Slic.ti, ,". F"S' Netss\orking I'lkL-r No 3. Gaincsville: Interuatio talP'roommi t~ lda IQ . 

intheh.in ,lititc il Re,+'arch l'rojects 

ll I'nlmur,it% lill 

,&'t I-8S2. Nomaun,).I\%. "ltheliiiitei R,.,tiu..CFarmer and .lriL.s otl Iroductioi Crisi,". Ini.1 I.koli..III-DC 1.), Iicieic) R.earcth and 'ilecdtiolit r'lfm,lnWork,,lp forAlrica South 
0Ii lheSAhLA. \u-1.IC Sh1:lk: Internatiotnal I.-,tili/er ('-tlir, 1)5). pl).2 6;7. 

,V1IP IT' M6-I. ,akcr, ).(. ;t .1. Ilihtt,.A. "Iirlliitiialjiattiion (t .Sl ind 1Fin Botiswani: Current 
I'rtri!Nlt11HL-, itld Ii0". I l. Hlora and MI. itlnicek lds.. _rocediu )i KSI'sS.It d'd (
It), tI1:rtt1i, S\ ,,t Re arch Syilp'itl il. .,.ig , Re earci_ Fanni SN l and st.ension: 
Iiplell iiiai.n i tM .hniriliring, F;1iruii1,l Ss'leiii'sRWsr1hil 'a.r No. ). Mianliattan: Kainsas 
S leI ' tivLl'rNt), 1 p ). I11 3-1..,'t, . 

A''II' 865(,-2. Ko,'. It ,A. Farming t Sysieii,, Research ti A,.111111Al ,lmeinIhjIidrtr I'lrtu Tutinie 
.\.ictilthtir~iI ) ,tritltl lit,,\ n,'. In C. Flora and Mi I'ttil...k Fid+s.),Scloctcd Preeding sofKSiU's ,5.t S,lsi. Rse ar.h S',9iitiung tpp.+,ium. Farmiing Sslvi.m, Research antI 1tension:
inpltlnit.lit iil it Nturiitoring, Farni Svl+is R.-sarch lapr Ni. 1). Malmht.in: Kansas 

Slate iiherit. , 1'Q8(. lp. 25,-268. 

AII' IT ii+-.Ntoontn, I. itld \I. (tol1iitnm. , ,11111ii!S\tc1 RONCJ0li ill iletniy anid Practice" In I 
- iIi W'..:\grLlur S-teins.- sea,;rch Iir ,.\Cl,.t r.'''ARIX,,,h1in- ('1iti t Poccedins No. 

II. Caiimir;t J\tir,ithmi I tIiin:itioin;iI(' ncil[oirn A rictilltrit Research, I1) 6 . pp. 16-31). 

AliP l' M-4. Notrmiain, I). ott I). laker. ' I.SR (rdihihli;itdF\1creinc. in ltuiwaii". Iin,inock,
J. Wli., I 'ri I ' ,\IriL.i. Riiril lhm ,,i.'hitlh,.,ind I.irin t S ,scitus. liiulder: \Vestvie,,v 
I'rcss , 186. ppill,)7 

AIn' F' S-. 'rIt, C.ltli l,,1. and -.Mhislikit61li. "'roire, sid Nci, inOn-Farni Reearch 
ii Iltl.sat;i' , . Ill ('II I'I (I ., Retpoltt a Nc t :;l and -ISouthern A ricantof iu' ituth il iairn
Seniitr Agricliiui;l \ditntr'iitirs iiii lIsu,. iniSytni, lit,t ()ii-lirm Rese.'rch. Nairobi: 
('IMNINY', July t),,. pp1.13-16. 

IT
, I,'[.(-6. Itrit., '., I). laker, anl 1). Nirmn;. "Socio-Ectui omic (C'mtinsraius to Fainn l-quipment
]Itiioultiu', in I ll.()(its.), Iituiaiul\sc hr i itn u-tlilmen Proigrammrues ill
Bolirss alia:Improi ' tordiat ionlu.(i.iue'i, sisicrlllil: 11.1), It0,. pl 41-4).6
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ATIP ['- 6-7. Baker. D).C. and D.W. Norman. "Faning Systems Research and Exlension in IHarsh 
Environntls: I)evelopiiieiii (Wfa Farimler Cpceralor Approach in IoL;w''a:". Iii C. Flora and M.
 
Toincc 1k (Elds.),Seleced- PrXcedingi of _St '.;19_5 _rtoil Sy.sieni Researdh Symo sl.
Farming Ssiems Rccrcih an1 I nNion: and lrixiology, FanningEX lanagelnent Sysems
Research ta'per No. I1. Manhlattain: Kin,.Is Staic University, 1986. pp. 535-555. 

ATIP I-'_.8o.Koc.h It., M;mikara, S.,(. Ini rici, ard W. Matlho. "Drutighl Animal Mlmagemient and
 
Fary 'loughing". In (C.Flora and M.lnIoicek (Fds.), Selected ..11oecdings of KSUJ's 
 1985Ftanni giyspLc.us RIwarch Si.ipo-in !aring-Syslems Research md__tllIiin._lgenlefl( 
a d._Metlhodology, Fannin, Systems Re,c'arch Paper No. II. M:inlihali: Kansas State University, 
1986. rp. 407-474. 

1987 

ATIP F-'X7-1 (;r~iy R., aid 1).Ihrspol. "Using .nkcsI lOr Four Paris.Iligl',r". Agrifiacs.
t11/2/1 .4. (6:ioioriC-l)C,..'Inluli of rikilliral.\t, Field Scricc,, Miniltry of Agriculllre. 

,,VI'IF'.187-2-. leiiIcIlh. (l., F. Worioan, S. .\Ltikira, and R. (ray "link A,-ionig FarmierN, xtiension
 
and R,-carclh or Auitimur;i l)emelopiin f'.Aigrinc%%s, I (Atpril
I').7: S-). 

ATIP IlT 87- 1. Gt(a. R. C )onk,-.s . Noiilhan Ad,,,rtiser. 107:11 and 110: 11. Julv/Aturillt, 1987. 

ATIP IT 87-4. %soiIII. '.\111'I ctCCi ILITHlMli l)iNrict". \Notlhcrn Aenrli,,'r 125: 1.-1. 27N'ocmitcr I(87. 

AT-I' 1l' 87-5. Normi. l).W.. ljkcr D.(. tuadJ.I). Sil.rl. '1 hI (hallcnie iii IX'cloping Agriculture
II 111C Iil Rjin1ili Zoit -illiii iltic S,\)(( (ouintris. hiII vIlc, '.J. Agronomic-l0. I)) iu (ld),
Ak.JllIIIriuIII to 1:ll" o 3lIt-('+() ofirtillli lt( i [I1ii Raiiuh l /onk Sotiuliiru Africa. SACCAR 
W0k,,hp S.t'CNo. I,) 71"7. (;ioronulc: SA('AR. pp.I 

188 

,'ll'I I' .s- . ! k, It.( . I (I '. \o'u liitii .\ l I1t\uc5km hlot Ierlli ' Sv.t'slciii 
A, 'IIKtl II, uoI 1,t( S.)III.N iII \V'ci ,.\lu, rs li SIKc1la Rlcr-cm' to Seegal, Nigeria, and 
MAi '. hi NI/h, (,I) c,:1.i0:1t), 1'urlil S% uIWIInR,.ICIiul In WcNi *,IrIL:i Pr('ecedings of 
Ili Wv, Alit, I.muuuu, S',.tu,, Hc.,,url Nucssork \Workiop,h Ilikar, Scncial, (1-1.1 ,March 
I 1S(,. li:c Iu1-lji, p.I'(2. 87 

IP :,1X-2. Noruluu. I).. liLt, lj.. IIciutiiluh, (;.;td F. Wtrmiin. and.Tclholoy aellment 
irinct (rlu,' I ,l,cricuc holl lIlvmuumi. I "cimicimilnuI .Ar.uliurc. 2-1 31321-'31 

ATIP 1F1',,-. Kchti ( ipli C., ,I ;1111 I'. tsn,iltcd Costs for'. I'. (. MIsil l,:'olu" Tracltor 
inIII Rl'llh' iof -an ISS ,. )AIS, Bol ,trana.I'lu iIlhmu_ Sl R,,'ou 0 

A'IP Ii' 88. III''. AI ) il I hutpxtct .\- .s,,Ncuiut of Ii,Aclcrald R'aintf'al Arable 
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A.2.6 REPORTING I)OCUMENTS 

These are docuiniLs produced to fulfill requiremcnL, of USAID and written by the ATIP team as a 
whole.
 

ATIP RD 82--. ATIP, ATIP Annual Work Plan Number 1,Decemnher 1982. 

ATIP RD 83-1. ATIP,ATIP Annual Work Report Number I, Decemlr 1983. 

ATIP RD 83-2 ATIP, AI'IP Annual Work Plan Number 2, )ecember 1983. 

ATIP RD 84-1.AFIP, ATIP Annual Work Report Number 2, October 1984. 

ATIP RD -84-2. ATIP, ATIP Annual Work Plan Number 3, )ecember 1 84. 

ATIP RD 85-1. ATIP, ATIP Annual Report Numner 3,September 1985. 

ATIP RD 86-1. ATIP,ATIP Animal Report Number 4, October 1986. 

ATIP RD 87-1. ATIP, ATII' Annual Report Number 5, Nomembwr 1987. 

ATIP RD_87-2. A l'lain Language Summary of AlI IPResearch Findings, December 1987. 

ATIP RD), -. A'. ATI.II' Semi-Annual Report Number 5, April 1988. 

ATIP RD 88-2. ATIF, ATIP Annual Report Number 6, Octoher 1I988. 

ATIP RD 81)-1. ATII', AlI'P Scimi-Annal Report Number 6,May 1988. 
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