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PREFACE
 

ATIP working papers consist of methodological and empirical material whichhas been reviewed internally by ATIP. Working papers are prepared and
 
circulated to 
make ATIP research findings easily available to GOB personnel

and researchers interested in Botswana farming systems. 
The viewpoints
expressed do not necessarily reflect the views of the Department of 
Agricultural Research, USAID or Kansas State University. 

This paper describes patterns of trials participation, implementation ratesand participant benefits for the 'ahalapye farming systems 
team. The paper 
covers the 1982-83 season through the 1936-87 season. In addition to

documenting trends, the paper pastexplains and critically assesses 

patterns. Guidelines for other on-farm 
 research programmes are implicit in 
the judgements presented on programme trends. 

AMa;CWLEG1!NTS 

T"he Hahalapye farming systems programme has been a cooperative effort 
involving reprasentatives from 
 the Department of Agricultural Research,

Division of Planning and Statistics, and Kansas State 
University. In
 
addition to the author, 
 the following individuals were instrumental in

designing and implementing the research programme during seasonsthe covered 
by this paper: 

(W).J. Siebert (azroncmist, DAR and Kansas Stav University)
 
(b).E. nIodiakgotla (agroncoist. ZAR)
 
(c).J. Luzani (agronomist, DAR)
 
(d).M. Tjirongo (agricultural economist, DPS and DAR)

(d).C. Tibone (agricultural economist, DPS and DAR)
 
(e).A. Caplan (agricultural economist, DAR)
 
(f).J. Lesoziho (rural sociologist, DPS and DAR)
 
(g).C. Jonas (rural sociologist, DPS and DAR)
 

The three agronomists have provided leadership fo: the trials programme. 
Special acknowledgment is due to Dr. j. Siebert who has been responsible for
conceptualizing and designing iost of the on- arm trials. M-.any of the 
observations pre-ented in this paper ;ere developeu in conversations with 
Dr. Siebert. 

In addition 
 to the research officers, the following field staff have played
 
an iaportant role in the on-farm trials programme: 

(a).D. Dira (supervisor, DAFS and DAR) 
(b).R. "osojane (supervisor. DAFS and DAR)

(c).W. Keipeile (supervisor, DAFS and DAR)
 
(d).C. cfahilo (technical assistant, DAR)
 
(e).K. Okaile (technical assistant, DAR)
 
(f).L. Napena (technical assistant, DAFS and DAR)
 
(g).R. Serumola (enumerator, DAR)
 
(h).I. Bane (enumerator, DAR)
 

Finally, the author would like to 
thank Dr. F. Worman, DAR Francistown and
 
Kansas State University, for helpful comments on an earlier draft of the
 
paper.
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ATIP MIAALAPYE TRIAL PARTICIPATION:
 
PARTICIPANT CARACTERISTICS. IMPLE-HENTATION PATTERNS
 

AU DIRECT FARMER BENEFITS, 1982-87
 

INT'RODUCTION
 

One of the main objectives of farming systems work is to ensure farmer
participation in the testing and evaluation of production technologies.
 
Ideally. trial participants should represent a wide range of 
 farmer

circumstances so the relevance of interventions for different farmers can be 
assessed. To ensure that ATIP Mahalapye trial participants were indeed
represe-atative. participants were 
initially chosen using stratified random
 
sampling procedures. The p~ocedures are described 
 in detail in ATIP
 
Research Report Number One. 

During the first 
 two seasons of research, it became apparent that not all 
interv4ntions could imp!elaentedbe by all farmers. Therefore, beginning the
thrd season, trials were increasingly targeted to particular farmer 
circunistancej. In addition, farmer contacts were directed to particular 
individuals within households.
 

As the emphasis shifted from representativeness to household and individual 
targeting, new were
farmers selected according to the targecing strategy

identified for each interiention. The incorporation 
of new farmers wa-s
 
mitivated by a desire zo avoid participant fatigue and to increase thenumber of farmers exposed to farming systems work. Also, an active trials 
programme was initiated in Nakoro village, necessitating the :election of
several new farmers. As a result, the pattern of trial participation has
 
changed overtime.
 

This paper gives a year-by-year suimary of the pattern of trial 
participation, triaL i.:pl ;entation rates, and the direct benefits to trial

participants. 
 In the firjt part, trial participants are distinguished
 
according to gender of household head, cattle assets and draught access.

The second 
part describes and attempts to explain implementation patterns.
 
The final oart ideatifLes the direct benefits (besides new knowledge) from
 
trial participation.
 

HARACTERISTICS OF TRIAL PARTICIPANTS
 

Table 1 lists the number of trial participants from the 1982-83 season 
-hrough the 19,6-87 season. All farmer implemented (FI) trials are 
included. Researcher imFlemented (RI) trials which involved superimposition
of a treatment on 
a farmer's own plot are also included. Other RI trials 
have not been included since farmer involvement and assessment were not 
major priorities. 

T'he numbers in Table 
 1 refer to those farmers who agreed to implement the
 
trials, and received seed and/or 
had their plots marked. As mentioned
above, not all participants were able to implement. However, with a few
 
exceptions discussed below, 
 there were not systematic differences between
 
trial participants and implementors 
with reference to gender of household 
head or cattle assets. In several trials, draught-dependent households have 
had a lower implementation rate (or implemented late in the season). 

Three sub-divisions 
have been made for each trial:
 

(a).ale versus female-headed household. Gender of household head
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ham been monitored in order to avoid a male head bias. This is 
importaani in Botswana since female-.eaded households tend to be a, ong
the poorest and least productive households. 

(b).Poor (0-15 bead of cattle) versus rich (more than 15 head).
Fifteen head is approximately the median for cattle holdings. 
Households with more than 15 head but less than 40 head are considered 
by the Government of Botrwana to be resource poor farmers, and are 
included in the ATIP research mandate. However, 15 1 !d is a more 
critical level for distinguishing relatively poor and ric'. households. 

(c).Draught control versus dependent. Draught control refers to
households which did some or all of their ploughing with owned 
animals. Households which borrowed draught animals for the entire
 
season and, therefore, had control over the amount and timing of
 
ploughing 
 during the season were also classified as
 
draught-controlling households. Draught-dependent households include 
thOse which hired traction or which obtained draught through
cooerative agreements. There have been fey cf the latter during the 
recent drought. 

For each trial, the primary contacts among household members have been
 
specified according to gender: females, males, or both. 
 Identification of

the primary contact has been based on the gender division of labour in the
 
Cantral Region.
 

The following notes hopefully will facilitate interpretation of the 
participation patterns presented in Table 1. 

l.Accordin. to the 19C3 Crop lanagement Survey, the distribution of the
 
three identified characteristics in Shoshong East and Makwate (based on
 
116 households) were as folloWs:
 

(a).60 percent male and 40 percent female
 
(b).52 percent poor and 48 percent rich
 
(c) .62 percent control and 38 percent dependent 

It further can be noted that 73 percent of female-headed households were 
poor and only 50 percent of female-headed househclds controlled draught
resources. Of draught-controlling households, only 21 percent were 
female headed in 1983. This proportion has fallen to as lov as 10-15 
percenL since 1983 due to the drought. Similarly, a majority of 
draught-controlling households were rich in 1983. Given the above
 
patterns in the population, it has not been feasible to target for one
 
characteristic (eg., diaught 
 contrc. or poor) without this targeting
 
affecting sample composition with respect to other characteristics.
 

2.During the first two seasons, the tillage-planting trials were not 
tarjetEd. It was hoped that even draught-dependent households might be 
able to take advantage of modified tillage practices. However.
 
draught-depender.t households and female-headed households lacking male 
labour often were unable to implement multiple tillage and planting
operations. Thus, during years three to five, tillage-planting trials 
were directed at draught-controlling households and those with 
sufficient labour resources. 

Because few female-headed households have both the labour and traction
 
needed to implement the proposed tillage-planting interventions, few
 
have been included when testing these interventions. Therefore, the
 
composition of participation in the tillage planting trials was a
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TAUU,: 1: ATJP 1MHA1RA TIdAL PARTjCIPA1qON. 19,2-1987 

T PE flJ4I, 

--GD 2-

t^AE FiILE 

---- UtEI TI--

RI I iXXOR tID. 

--- DRALK 

DEP. 

ff-

ONBCF 

1982-83 
-ral. of Planting Merthciz 

Double Ploughing 
R'-ErI 
R 71 

22 
2 

13 
2 

9 
0 

12 
2 

10 
0 

11 
2 

11 
0 

Both 
Iale 

1983-84 
Effects of "£arlyTillage 
Bi:d Scaing 
N and P Berefits 

Sole PICgOL & Plant. flftlods 
Dra,ut To: 113nagcLnt 
Lands Area Veg. Plot 
Post. FTerg. Hrrowing 
Qk'pea Cropping Cunpari=o. 
Ploug -Planter 
Seed Treatmt 

URI 
L[IR 
rl1u 

RFlI 
RI.7 
PI 
PI-FT 
FlFI 
I3VFI 
1-1I 

2 
4 

10 

16 
5 
1 
1 

31 
3 

15 

2 
2 
8 

12 
5 
1 
1 

22 
2 
9 

0 
2 
2 

4 
0 
0 
0 
9 
1 
6 

1 
1 
7 

8 
3 
1 
0 

12 
3 

12 

1 
3 
3 

8 
2 
0 
1 

19 
0 
3 

0 
2 
7 

10 
5 
1 
1 

19 
2 
9 

2 
2 
3 

6 
0 
0 
0 

12 
1 
6 

Male 
F.l e 
Both 

Iale 
Male 
Feamle 
Male 
Fenle 
Both 
Female 

1984-85 
Cowpea Planting-Varieties 
Intensive Production One 
Intensive Production Two 
Undersowing 
Til-lage-PlantingSchne 
Cropping Ccmpariscns 

PRU 
R.FI 
RMFI 
R-F.I 
RIFI 
F1.1I 

8 
15 
5 

13 
16 
25 

4 
9 
4 
5 

14 
18 

4 
6 
1 
8 
2 
7 

1 
8 
3 
4 

10 
10 

7 
7 
2 
9 
4 

15 

6 
3 
4 
3 

13 
14 

2 
7 
1 

10 
3 

11 

Both 
Female 
Both 
Female 
Male 
Female 

1985-86 
Hand Planting 
Thinning 
Double Ploughing 
P.c Planting 

PrIRI 
I dI{I 
F'FI 
RIFI 

13 
5 

43 
14 

7 
2 

35 
14 

6 
3 
8 
0 

6 
3 

-/a 
-

7 
2 

-
-

7 
4 

37 
14 

6 
1 
6 
0 

Female 
Female 
lile 
I-hle 

Continued n".t page 
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Table 1 (coarzinud) 

'T''I!E' T1) 
. mL ,. L iUC'i L l3 M E4 . DET. £IU4 .1.=I 

195-86 (cont.) 

S4cialL;ed Cultivation 

TranspLnting 
Sole Planting 

N-UiI 
fN-I 
WdI 

12 
2 
40 

7 
0 

21 

5 
2 

19 

-
1 

17 

-

23 

7 
1 

20 

1 
5 

20 

Female 
Feml 

Female 

1986-87 
Intensification atHPS 

Double Plouging 
Sc-d Trceatnui-nt 
SorghuIm Varieties 
H r Furrow Planting 

RI I 

II 
1L-1I 
Uq-.1 
114F 

8 
14/b 
24 
23 
11 

6 
10 
13 
12 
6 

2 
4 

11 
11 
5 

4 
-
6 
6 
3 

4 
-
18 
17 
8 

6 
13 
14 
12 

6 

2 
1 

10 
11 
5 

Hale 
F-le 
Ftae 
Ferrule 

Fekale 

SUi1-'UIALS 
li-ial Fczu 

1l.a -PLrn;."gSystem 

Crop-Varity 
Pot-~t.bli~a,, it Prac. 
Other 

Trial Foruit 

INUl 

lZI 

155 
127 
34 
87 

42 
175 
Io 

117 
77 
15 
57 

25 
128 
113 

38 
50 
19 
30 

17 
47 
73 

39 
46 
14 
45 

19 
UO 
69 

31 
81 
20 
42 

23 
46 

103 

115 
71 

16 
56 

26 
123 
109 

40 
56 

18 
31 

16 
52 
77 

Year 
1982-83 

19&3-&4 
1984-85 
1985-86 
1986-87 

24 
88 
82 
129 
8b 

15 
64 
54 
86 
47 

9 
24 
28 
43 
33 

14 
4 
36 
29 
19 

10 
40 
44 
31 
47 

13 
56 

48 
90 
51 

11 
32 

34 
39 
29 

a.Data nor collected. 
b.']l i; i:;b;d on t-ial 

lioL 1..?t u. ti j~ t!; who cc.-d .. 

Ti-il rucruiuaxt w 
buL did rEt: L,.Ju 

dA-i 
.t 

in z. gLip fonlct and records were 
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follows: 

(a).75 percent male-headed households
 
(b).56 percent had more than 15 cattle 
(c).74 percent controlled draught resources 

3.Aside from the tillage-planting trials, tiie composition of trial 
participants was asfollows: 

(a).60 percent of the households were male-headed 
(b).42 percent had more than 15 cattle
 
(c).58 percent controlled draught resources
 

Thus, for trials applicable to all 
 types of households, trial

participation has closely 
 reflected population characteristics. It
 
might be noted, howewvr, that population characteristics have changedduring the drought. :-ore households are nuw draught dependeit than in 
1983. This was reflected in the patterns of trial participation during 
the fourth and fifth seasons.
 

4.The pattern of trial participation has been affected by the drought,
regardless of ATIP staff preferences. In general, it has been difficult
 
to identify the desired 
 number of participants from poor.
draught-dependent and female-headed households. These households are 
more at 
risk during droudht and understandably have been Less willing to
 
participate in trils.
 

5.Participation in scme 
triils has been biased by the requirements for trial
 
implementation 
 (aside from draught control). For example, participation

in the 1933-34 Seed Treatment Trial Was biased toward 
draught-controlling and richer households since the trial required
faoL-er to have at least ten kgs of sorghum seed retained from the prior
harvest (a drought season). Few poor hiouseholds had that much retained 
seed. Participation in the 1985-86 Row Planting Trial was similarly 
biased since participants were required to own a row planter.
 

6 .During the fourth 
 and fifth seasons, the various ci'op-variety and 
post-etablishioent praictices trials we re specifically targeted to:erd 
remale-haaded and poor households -- even though the trials w.e re 
relevint for all households. This targeting strategy wa s used to
c-c,-1pensate fcr a potential ntale and rich farmer bias stsming from the 
-mphasia on ti!!age-planting systems trials. 

'hether conpensatory fat-mer selection should have been dona is not a 
aliaple issue. On the one hand, all farmers could and perhaps should
have been included in the crop-variety and post-establishment practices 
trials -- thesince interventions were relevant for all households. On
the other hand, if all householis had been included farmer feedback 
probably would not have been substantially different but the overall 
programne would 'have continued to have liad a rich and male farmer bias. 
Since ATIP has a !:iandate to focus on limited resource farmers, it was
important to avoid such a bias. Compensatory farmer selection was a 
useful approach for minimizing bias. researchThe programme clearly has 
gained because of increased 
access to the views of females and poor 
farmers, not only on the trials they ha-,e implemented but on a wide 
range of farmer priorities and problems. 

7.For some 
trials, targeting was based on variables not included 
in Table 1. 
For example, the Draught Management Trial rook into consideration the 
type of draught owned. 
 The Intensive Prcduiction Trials involved site 
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selection criterie appropriatE for intensive production (soil
topogr3Iliy, access to maFnur(, etc.). The 1985-86 and 1986-87 Double 
Plouhing Trials necessitated selection based on soil type, ploughinghistory and weed development. 
 In such cases, socio-economic criteria
 
received winor attention when selecting participants.
 

8.There 
has been a balance between continuity and replacement in trial 
participation. Nost of the participants from the first year also
participated in the second season's trials. 
 Some; ATIF survey

cooperators also implemented trials in the 
second season. Beginning in
 year three, non-ATIP cooperators were recruited to participate in trials 
and sore of the original trial participants dropped out. Most
participants, however, 
were 
still from among the original cooperators.
By the start cf the fourth season, a majority of trial participants were 
no longer original ATIF coopesrators (trial or survey). This resulted 
from four main factors: 

(a).Research in Iiakoro has played an increasing role in the trials 
programme. ThE level of activity actually has exceeded that in
the original villages during the past two seasons (due to the 
pattern of rainfall). 

(b).A great diversity of field circumstances was needed in years four 
and five in order to evaluate double ploughing and water
 
havest-ing systems. 

(c).Farers little
with interest in new practicsc were phased out in
 
favour of farmers en pressing greater interest 
 in trial

participation. 
 In principle, bias could have been introduced when
 
phasing out farmers 
with little irtcre:t. This could have
 
happened if 
 there had been syste:atic relationships between
 
specific 
 interventions and the characteristics of farmers 
expressing no interest. This was not a problem for the Mahalapye
team. however, since the lack of interest was not related to anyspecific intervention 
or far-er characteristic. 
 Rather certain
 
farmers from all 
 resource categories rimply had less interest incontinuing with on-farm experiments. Perhaps one could argue
those farmers were less progressive, but that would be somewhat 
Tautological. 

(d).FI trial participation increasingly has been organized through

farmer groups, and ATIP has 
had limited control over the exact
 
composition of the groups.
 

9.The seeding and crop-variety, sole 
 planting, coupea planting, and 
post-establishment practices trials have been directed toward the femaledecision makcr-: in households, regardless of waswho the head of a 
household. in most cases, women have been the ones who implemented
these trials. Females were the primary contact in female-headed 
households even for those activities 
 for which uales would otherwise 
have been the primary contact. 

Although other factors may have been partially responsible,
implementation rates and the proportions of trials correctly implemented

have been higher since the gender contact strategy was adopted (mainly

in seasons three through five). 
 The improvements in implementation seem
 
to have resulted froi the logical step 
of talking directly with
 
implementors, rather than through other family ma'mbers.
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TRIAL IMPLFMENTATION ?AITERNS 

This section turns to an overview of how many farmers actually implemented 
the trials. A summary of the number of implementors and the percent of
 
potential participants who actually implemented is given in Table 2.
 

In Table 2. the reasons why the implementation rates might have been low for
 
certain trials have been indizated. Poor implementation has been attributed
 
to one or a combination of five causes:
 

(a).Resource requirements. This refers 
 to a failure to obtain
 
standard resources such as 
traction animals, labour for fieldwork, or
 
ploughs. ATIP provided specially required resources. 

(b).Rainfall/soil moisture conditions. During the drought there have 
been relatively 
few days with adequate soil moisture for implementing
 
tillage and planting operariono.
 

(c).Perceived value or feasibility of proposed intervention. Some 
farmers felt that some proposed interventions would have little value 
or would be difficult to implement. 

(d).Trial design. Scme trial 
designs called for sequences of
 
activities which were too difficult for scme 
farmers to iciplement.
 

(e;.Farmer-researcher communication. 
 3oee farn7er; did not inda rstand 
the objectives and hypotheses of a trial and, as a result, did not 
appreciate the requirements for correct implementation. 

Tne following 
comments give additional observations on implementation
 
patterns, and factors affecting trials iipl-mentatian. 

l.In many cases, trials were not implerentec 2t a tlesirable ti=e -- even 
though iaplamented. For example, many of the cropping ccmparison trials
 
were planted into drying 
 soils and several were not planted until
 
mid-January. This affected the trial outcomas and 
the direct benefits 
to trial participants. 
 There were three zain reasons for untimely 
ipl czentat ion: 

(a).TYhe sizes 
 of some plots were so large that 'ertain trials had a
 
large and perhaps undesired i.pact on the farmers' normal cropping 
patterns.
 

(b).Sone farmers :jere uncertain about the value of particu!ar trials 
and therefore reduced che opportunity cost of trial participation 
by planting late.
 

(c).Some farmers delayed because they were not aware of the 
implementation requirements for some new practices or varieties. 

2.There has seemed to be a direct relationship between the farm.ers' "sense 
of ownership" and succass in implou.entation. The "sense of ownership"
is intangible but involves a combination of initial fanmer interest in 
the intervention, relevance to the far,er's circumstances, and
constraints on ccnplete fatmer manage:ient. This became evident during 
the fourth and fifth seasons when several FI trials were propo:sCd which 
did not specify plot size or shape, seeding rates, or timing. tMost 
trials, in fact. proposed r inor changes or addressed new crop-varieties.
Since the farmers were essentially free to do what they wanted, and 
when, all farmersj .,ho planted at all planted tha trials.
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T LLE 2: ATIP MASLALPYE TPILL IIPLE.fNTATION, 1982-1987 

1982-83
 
Evil. of Planting Methods 

Dou' le Ploughing 


1983-84
 
Post. Emerg. Harrowing 


Effects of Early Tillage 

Bird Scas-'ing 
N an6 P Benefits 
Soc Plou1h t Plant. Methods 

Draught 'o. U Lc-zne-ent 
l!: r PlotTEL.e 
C:'0LV Crc,Ting Comparison 

i'~AL1,-F ar t 
Seed Treatnrt 

1984-85
 
CV1-E T Iage-Var Ctie 

Intensive Production One 

Intensive Production Two 

UndersowinE 

Tillage-Planting Scheme 

Cropping Coznparisons 


1985-86 
Hand Planting 

T"ninning 
Double Ploughing 
Poy, Fiantin 
Specialized Cultivation 

Tran- arpt i LM 
Sole Planting 

1986-87
 
Intensification at HPS 


Double Ploughi.ng 

Seed Trestc-nt 

Sorglium V riot ies 

Han!d Furrcv Planting 


Ccntrinued next page 

TYPE 


PNFI 


F21.FI 


MIMI 


RMR] 

.IRI 


PJIRI 

RF1.I 


R-Pd.I 

PJ, ' 
FIIFI 
FFI 
FFI 


PJLRI 

RJIFI 

RFII 

RNFl 

PRMI 


F1FI 


RI.RI 


PR.,FlI 

PRFI 

FT.,I 


PJF1 


FI1 

FMFJ 


RIIFI 


FMIFI 

FMFI 


FM.I 
F1.FI 


TOTAL 


18 


2 


0 


0/b 

4 

6/c 

6 


5 

0 
16 


3 
12 


8 

7 

5 

9 

8 


17 


13 


5 

20 

8 

5 


2 

40 


8 


14 

17 


19 

8 

PERCE T 


82 
100
 

0 


0 

100
 
60 

3F, 


IC0
 
0 

52 

100
 
80 


100
 
47 


100
 
69 

50 


68 


100
 

100
 
47 

57 

42 


100
 
100
 

100
 

100
 
71 


83 
73 


PROBLEMS/a
 

A
 

C,
 

A.E
 

BE
 
A.B.C
 

C
 
AB.C
 

B
 

B,E
 

B.C.E
 
B,CDE
 

B,D
 

BD
 
AB,D
 
A.C,E
 

B 

B 
B.C
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Table 2 (continued)
 

TYPE TOTAL PERCENT PROBLE[S/a 

SUB-TOTALS 
Trial Focus
 
Tillage-Planting System 
 92 59
 
Seeding. Crop-Variety 
 100 79
 
Post-Establishment Prac. 
 29 85
 
Other 
 64 74
 

Trial Format
 
RMrRI 
 36 86
 
RMFI 
 103 59
 
FMFI 146 78
 

Year 
1982-83 
 20 83
 
1983-84 
 52 59
 
1984-35 
 54 66
 
1985-86 
 85 66
 
1986-87 
 66 83
 

a.Problems are coded as follows: 
 A insufficient resources,
 
particularly draught; B = poor rainfall and/or soil moisture; C = perceived value of feasibility of the proposed intervention; D 
= trial design; E = Earmer-cesearcher communication.
 

b.These involved combined 
 researcher and firmer [:iplementation. 
Researcher implementation was correct, farmer implementation was 
not.
 

3.Many farmers may have implemented primarily in order to gain access to 
resources, particularly seed. Ordinarily small quantities of seed, such 
as provided by ATIP, would not provide a major inducement to 
participate. However, seed has been quite scarce during the drought,
particularly the seed for high valued jecondary crops. Thus, high 
implementation rates cannot necessarily be interpreted as enthusiasm for 
a now practice or variety. 

4 .impleuentation rates, and the correctness of implementation, have been 
directly related theto quality of communication between farmers and

ATI? staff. Understanding of trial objectives has clearly impacted on
 
i:Iplerentat ion. 

3.Implementation rates 
 have tended to be higher on smaller trials invoiwing
few comparisons. Trials calling for implementation on two or more
 
separate dates have had 
 the lowest implementation rates. The 
reasons
 
for better implementation are 
 that smaller and simpler trials require

fewer resources and less management skills. 
Another explanation is that 
iany farmers carry out trials because they want to determine whether a
particular change might be good for them. Trials with many comparisons 
often do not relate to a clear choice to the farmers (ie. Is -hi; newpractice or variety better for me?). 
and therefore are of 
Less interest
 
to many farmers.
 

6.Lack of control of draught rescuLc, bi ; pechaps been the single greatest
factor affecting trilas implementation. This problem surfaced because

there have been 
relatively limited oppoctunities for implementation 
during the drcought. Implementation rates, therefore, could be expected 
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to be highcr during yesis with good rainfall. 
7 .Poter.t:a participantr have refused to iplecent certain act-ivitiE! c.l 

treatments, after initially agreeing, because of perceived managerer;t
problems rather than an assessment that the intervention will be of 
little benefit. This sometirmes prevented the tear:, fror obtaining
sufficient implerient&tions of certain interventions. This was a 
problem, for exaple, i n a draught anir.L;al feeding trial where farrnclr 
encountered problems in hraaling and watering the sub-set of animals to 
be fed. It was also a probleu. in a trial calling for farmers to plough
without planting whe:: the soil was too dry to ensure good sCed 
get7inat io0. 

8.The best implementation -- both in terms of inyleentation rates and 
quality of implementation -- has been obtained in FP.MRI trials. ATIP has
had the resources and overtime has developed the knowledge required to 
ensure good implementation. Therefore, strictly on the basis 
 of
 
implementation, the REJRI format would appear to be the best for trials 
w. cl jare not directed toward farmer assessment or an evaluation (f 
r< : a g eria2 feasibility. 

DIRECT BENEFITS FROM TRIAL PARTICIPATION 

In t.is part, the direct benefits trial participants received are 
su a rized. This part includes all researcher managed and implemented 
(R?'RKI) trials since the host farmers have kept any resulting production. 

In nearly all trials, participants have received the seed required, have had 
access to ATIP equipment when new equipment was requiied, and have hept all
resulting production. Most ATIP trials have ranged from .1 to .3 hectares. 
The seeding rates havc varied but, as a rule, large seed crops have bee;
provided at a rate of aroun: ten kgs/ha, sorghum at six to eight kgs/ha, arI 
millet at four to five kgz/ha. ATIP Lshalapye adopted the approach of 
providing seed for three reasons: 

(a).Seed has been scarce during the drought, particularly for cowpeas, 
juic, bea: ,u anr groundnuts. 

(b) .Unifor seed lots help with trial analysis.
 
(c).Thie incentive 
effect has been needed in light of the drought and other 

government programmes which have provided free inputs to farmers. 

In addition to direct benefits from trial participation, the trial
 
participants have benefited from:
 

(a).Information and advise 
on new practices and government programmes.
 
(b).Access to ATIP equipment when 
 it was not otherwise required for trial 

implementation. 
(c).Participation in annual field-days where farmers review and discuss 

trial outcomes, and receive free meals.
 

The direct benefits are now summarized by year and by trial. (Details on 
yields (and consequently the amount of production retained) are reported in 
the ATIP Annual Reports and will not be repeated here. 

1982-83 SEASON
 

l.Evaluation of planting methods. 
 Eighteen farmers received seed and
 
were 
 loaned equipment for trial implementation -- including a
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plough-planter, single planter
row and a harrow. There -ias 
 no
 
significant increase in yield as a result of the extra investment in row 
planting, plough-planting, or harrowing.
 

2.Pouble ploughing. Large plots were 
 early ploughed for two farmers
 
using ATIP hired tractors. The farmers later planted the plots, one
 
using an ATIP provided plough-planter. Seed was 
given to the farmers.
 
There was a subtantial increase in yield due to 
the 	double ploughing.
 

3
 .Sorghum intercropping (RERI *), A large.plot was ploughed and planted
 
by ATIP on one field. ATIP hired labourers to undersow 
several
 
crop-varieties of legumes. Yields were low.
 

1983-84 SEASON 

l.Effects of early tillage. 
 Three early tillage strips were ploughed
all the way across two faraers' fields. The farmers cross 
plough-planted using, their own traction and 
 seed. The increases in
 
yield due to the early tillage were quite small.
 

2.Bird scaring. ATIP installed bird 
 scaring tape at four separate
 
sites. 
 The increased production due to reduced bird damage was again

quite small.
 

3.N 	 and P benefits. ATIP superimposed P on the planting ;: thoda trial
 
of ton firmers. ArIP provided the 
P and ATIP staff broadcasted it.
Four farmers planted their own crops where the phosphate had been placed
rather than t-,e proposed trial. There was little yield benefit frm tha 
phosphate. 

4.Sole ploughing and planting methods. Six farmers received seed and 
were loaned row plalters, cultivators and harrows for 
 trial

implementation. Some of 
 the six, ind several additional farmers, usad 
the row planters and harrows on their own plots. Small but significant

increases in yields 
 were obtained in the trial relative to traditional
 
plots.
 

5
 .Draught team management. ?iva E_-t7ers; received enough wheat straw a-nd
 
minerals for their draight t-aass to be fed for the first two 
 months ofthe ploughing season. Any benefit from earlier ploughing due to 
stronger anizials 7as left to the farmers. The benefit was small due to
tho.e drought and an an';Lllin-r.ss af most of the dr.ug'ht animals to eat 
the 	provided feed. 

6 .Lands area vegetable plot. A onall vegetable plot was prepared by

ATIP staff, including the addition of 
sand and manure. The farmer did 
not plant the plot so there 17a3 no benefit. 

7
 .Post-emergence harrowing. 
 There w'as no benefit since the one farmer 
who agreed to the trial did not implement it. The farmer was offered 
use of an ATIP harrcow. 

8.Cowpea cropping comparisons. Enough cowpea and sorghum seed to plant 

* Trials Labelled "'RRI" in this section were not included in Table 1.
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( r0. mc tr,e, va gven to 31 far -E . Only 16 fari, err id entcd c 
se ed, rgo ,rot.I ort iO' of the t rial iic:e-erto ' (tnjtrc cowpea 
prCducticr, caMe fret, the trial 

9 .Plough-plante-. ATIP Iosoned plough--planters to tI'i F farmers and 
helped wit h required Ld. Ltme.nts to get the implement working. rarmers 
were pro,-ided with seed. The- were problems with the im.lEment and, 
therefore, littlz direct benefit. 

1O.Seed treatment. ATI P treated five kgs of sorghuti for each of 15 
farse rs. (Five addition] kgs vore needed for a control plot.) Twelve
fa rers planteJ the seed. Due to drought yields were low and no 
signlficant increaLe in yield was obtained. 

1984-85 SEASON 

l.Cowpea planting-varieties. Eight 
 farmers ploughed 800 sq uetres.
 
ATIP dd the h nd planting and provided the ,eed. FErniers weeded andkept al pro,(ction. Yierds yere good fc d:outht conditions. 

2
 .Intensive production one. 
 Small vegetable plc.s :.wre prepared (sandand man.re) for seven farers. Participsting farmiers also received seed 
and production advice. No production was obtained. 

3
 .Intensive production 
 two. Five 
 Ifa cr-- were advised cn site 
.:c' tion. ATIP I ciped with the ad ditioj c f manure to the highpotential sites (HPS). Seed Vas provided as was advise on
 
pc st-establishment practices. Initial stands were not good enough towarrant L continued intensive approach and there was not a significant 
resporse to the manuring. Direct benefits werz small.
 

4 .Undersoving. 
 Nine farrers received seed and advice on undersowing
c:thoeE. ITIF assisted several farmers with the undersowing operation.

Undeso,,ing enerally was done too late and there was little production
 
berefit fro:.: the extra timn investment. 

5.Tillage-planting scheme. Eight farmers received seed and access to
 
roe" y2a:tcrL. Sriall but significant it.creasss in yields were retained 
,y the farmers. 

6
 .Cropping comparisons. Twenty-five farmers received seed but only 17 
planted it. 
 The seed provided included cowpeas, groundnuts, mung bean,

tepary and sorghum. Feasonable yields were obtained given the drought.
 
particularly for cowpeas.
 

7
 .Mineral supplementation for goats. 
 For nearly two years beginning in
 
19F4. 
 si: farmers received minerals for their goats. This was aninformal activity initiated by the Francistown animal scientist (not 
include in Table 1). 

B.Sorghum factorial trial (RMHP). ATIP implemented this large trial at
 
five 
 sites. Trial implementation involved seed, several tillage and
planting operat2ons, phosphate, and weed control. 
 Farmers harvested the
 
trial and retained a large production.
 

1985-86 SEASON
 

l.Hand planting. ATIP planted plots ranging from 400 to 800 sq metres
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on 13 fields. 
 ATIP also did an initial weeding at planting time. Plots
 
were 
planted in February on plots where earlier plantings by farmers had
failed. The plantings were the only productive February plantings on
 
those far=ers' fields.
 

2 .Thinning. Saal.l plots were thinned 
by ATIP staff on the fields of
 
five farmers. There was a small production benefit.
 

3.Double ploughing. Twenty farmers 
 received seed and implemented at
 
least one replication of the trial. At most sites, the value of extra
 
sorghum produced provided an attractive return to the labour invested in
 
double ploughing.
 

4.Row planting. Eight farmers received 
seed but used their own
 
planters. Farmers were 
helped with repairs of their planters and were

given advise on row planting. Little production was obtained due to
 
drought.
 

5.Specialized cultivation. 
Five farmers received seed but did their own
 
platating. There was little production and no significant benefit
 
relative to broadcast planting.
 

6 .Transplanting. ATIP staff transplanted sorghum and millet plants on
 
the field of two farmers. The plots were qiite small but some
prcduction was obtained from nearly all the transplar.ted plants.
 

7.Sole planting. 
Forty farmers received seed for two to six high-vaiued

crop-varieties. Th2 amount of seed ranged frcm one-third to two-thirds 
of a kg. depending on the variety. Farmers did all field operations.

The value of prod-.ction per unit area and time was higher than on the 
farmers' own sorgoum plots. 

8.Sorghum factorial trial (,RQ.I). ATIP did all the tillage-planting 
operations at five sites, and provided seed and phusphate. The farmers
harvested and kept a ,ubstantial production. 

9.Water ccnservation 
systems (RM9RI). ATIP did all the tillage-planting

operations for six treatments, and provided seed, at three sites.
 
Results were poor.
 

1986--37 SEASON
 

l.Producticn intensification at HPS. High potential sites 
(HFS) were
 
identified for 
 eight farmers. Plots of around one hectare were winter 
ploughed by ATIP. 
 Phosphate was applied and stover was incorporated
during the 
 winter ploughing. Farmers were responsible for their own
plough-planting during 
 spring. Grain yields in the selected and winter 
ploughed plots were nearLy four times as high as on 
the other plots of

the same eight farmers. Stover slightly increased yields and the
 
phosphate significantly increased 
yields. The trial production for
 
several faraers exceeded halL a ton.
 

2.Double ploughing. Fourteen farmers were given advice on site
selection and received seed. There was a 50-60 percent yield increase 
on the double ploughed plots, which pzovided an attractive return to the 
time spent on the second ploughing. 

3.Seed treatment. Twenty-two farmer:, were given seed lots (667 gms
each) of fungicide treated versus untreated groundnut seeds. Farmers
 
were 
 responsible for their own plough-planting. Seventeen farmer 
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correctly planted the compariso1 . There wa, a significant increasE ii,
the percent of seeds which emerged due to the seed treatment. Is. a 
service activity, ATIF treated the sorghum and/or jugo bean seeds of 
eight farrmers. 

4.Sorghuni varieties. Twenty-three farmers were given 333 gms of each of
 
four sorghum varieties. tFineteen farmers planted the seed and 11
 
farmers harvested the trial. Yields were comparable to the farmers' own
 
plots.
 

5.Hand furrow planting. Eleven farmers were given maize or cowpeas seed
 
for a hand furrow plot and a control (broadcast) plot. Nine farmers
 
received both types cf seed. One to one and a half kgs of seed were
 
received for each comparison. Eight farmers implemented the trial,
planting a total of 13 comparisons. Six comparisons were for maize and 
the rest were for cowpeas. There was no benefit from the hand furrow 
planting relative to broadcasting. Yields for both were low. 

6.Sorghuz. factorial trial (RWRI). ATIF imp]cnc.r.ted six tillage-planting 
syC): a: and applie. phosph.t in a factorial dcs-in at five sites. Seed 
w:as prc-vided. Th far2er 1.rvcste-:na k'e-cpta su.sctntia! productein.
 

7
 .Water conservation systezs (Wi l). ATIP impleernted six
 
tillage-plartins treatments at three sites. 
 ATIP else was responsible
for veeding. Plantings were late and thrc- wci-c technical problems with 
each syster.. Farzcas kept the s::;al] rcsutin.g production. 

C.Water harvesting (RMI). Water harvesting n.et,:crkc were designed and 
installed at two fields. ATIP winter plouphed the water harvest sites 
and added phosphate. Yields were substantially higher on the water 
harvest sitec than on the rest of the farmers' fields. 

9.11and replanting (RI). ATIP hanjd planted six crop-varieties at each 
o nine ficlds where previous farmer Flantingz had failed. The trial
 
coveec mre than .2 ha and reasonably good yield- were obtained for all 
crops e;cept KlIl' maize. ATlP harvested t-o of the crop-varieties. while 
faa-ai h~aa-vested four.
 

COl'CLUDINS CO12N''TS t. D RECO1MIM/TIONS 

Suiecting farmers and 
deterzmining farLer benefits can significantly impact
 
or. the success; of farming systems work. Farmer 
selection involves a
 
delicate balance between obtaining representativeness and ensuring that
 
interventions are tested by 
 farners with appropriate circumstances. This
 
may not be a problem if all interventions being tested are relevant to all
 
farming househclds, but has been inportant in the Central Region.
 

When ececoting farmcrs, ATI' ahalapyc 
 init-ally emphasised

representativeness 
and then shifted to a rtress on targeting -- as our 
kno.:ic.dgc of Central Region farming households increased. The evolution 
from an initial emphasis on representetivcncs to a subsequent emphasis on 
targeting would appear to be a desirable progression for other on-farm 
rccarch progra-mes a well. Narrow targeting at an early stage may
 
unnecessarily exclude farmer
some categories from potentially valuable
 
trials. Also, it is important to have a representative range of farmer
 
circumstances 
in order to ensure the trials programme has something to offer
 
to the poor as well as the rich, and females as well as males. Later in the
 
programme, however, it would be inefficient to include all farmers in
 
testing all interventions when 
 (and if) it is clear that certain
 
interventions are inappropriate for certain farmer categories. 
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In selecting trial participants, there was a difficult challenge which was
 
further aggravated by the drought. 3ased on the potential to iapact on
 
ovarall arable productivity, auch tiae 
 and energy has been devoted to
 
tillage-planting systems investigations. This focus resulted in a potential
 
bias in favour of richer, male-headed, and draught-controlling households.
 
However, this danger was minimized by:
 

(a).Conducting baseline so
surveys population chazacteristic3 could be
 
determined and used as a guide to participant selection.
 

(b).Monitoring implementation requirements and success 
rates in order to
 
assess 
biases aasociated with particular interventions.
 

(c).Idenrifying and addressing a wide range of 
interventions which are
 
relevant to poor -- as well as rich households. 

(d).fntentionally targeting scoc tcials to poor and female-headed 
households in o -der to ensure broad .xposure to farming syatesj work. 

(a)."aking sure there was a gradual roll-over among trial participants. 

WIhile the above steps have not completely counteracted the potential
problems of participant bias, the steps taken by the Nahalapye team have 
been reasonably effective. The above coaLparison of population and
 
participant characteristics supports this vie;;.
 

I'ne first three z byseps zsa the "oaizye ream should be cniidered by 
-ot'er on-farm research toams in ord.e to ainlaize partita~ant bias proble.s. 

The fourth step aay not always be necassary bar should be consider ed as a 
remedial easure if biased participation patterns are oaservad. The fifth 
step likeiy will be necessary in progrc'ces slating longer than two or three 
seasons. Uo -atter how representative farners are when they are selected, 
researcher-far-er interactions over several seasons almost certainly will 
influence the farmers' (and researcher.') attitudes. If researchers want to 
continuL working with certain good cooperators, the potential for atypical
 
response should be acknowledged and any observations from long term
 
cooperators ;hould be verified with new 
sets of farmers.
 

Ihe issue of ,direct pe-tir.pant benofits ilso is a potential pit-fall in
 
.....n3 systes :ork. Ef thcre are no benefits, then farmers have little 
inentive o articipae. Even if fa-mers ag e implement,to 

impl mantation rates can be Low. On other 


-


the hand, substantial and
 
unwarranted ben.efitj can farme sse
bias -- nr. Also, if large ban.fits
 
are ,uaranteed, ,-ny
7.. farar:enighrz- s trials as a g;a'v2rn-nt
 
"gie-,1.1.ay" p rog rnr e 'nd could 
 be distt r'act ed crG!A te cbjective of
 
evaiuating the benefit.-
 from aLternative production technologies. Therefore, 
as with the jelaction of participants, the provision of direct benefits must 
be deterained by balancing aultiple ubjectives.
 

ATIP :Mahalapye .;ettled 
on the provision of eed and the resencion of
 
production as basic direct benefits. Other 
benefits, such as equipment 
loans, were necessary in scme cases -- but were of minimal dir'c benefit to 
participants. h roe were 
not groater beanefits becausa of the drought
 
conditions, 
and the leas than desired yields from cost of the trials.
 

On balanc_, the 
 principle of providing :eed and allowing farmers to retain 
the production has oee; a successful appr-ach and ;hould be considered by 
other on-farm research teams. fuplementarion rates for L"IF rials 
generaliy exceeded 70 percent often higher. In moat farmersand were cases, 
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icho ,ry ;IFnting, plInte6 their FhF] tria.1- Isp~csce:taton rtc 
ic:Cr for -r.,;t R., tril , but' this ott lihMcly rCZulte-d froM thC greStCr
c:plc:ity C" those trials &n. thci of fircr control. rather than frTc:: 
diffcrcncer, in farmer direct bcncfitr. Implementation rates %:cre ncarly 200
 
percent for PJ'11]Trials, but t is foreat 
ha ito o:n cost in ter=o cf
 
reduced farmor participatien.
 

L; a gcncra! rule. on-fart, tear.o should accept lohat
io::cr implementaticn
 
rates, perhaps 70 to 80 percent 
(not lower), if farmer participation can be

increased. By appropriately 
 targeting contact within households, however,
it should be possible to obtain high implementation rates even in FIFI
trials. In any event, 
 it nearly always is possible to obtain sufficient 
oobservatioir for statistical analyses by merely adding a safety margin of 
extra farrners at the beginning of the season.
 


