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ECONOMIC ANALYSIS OF THE ATIP DOUBLE PLOUGHING TRIALS, 1883-B7¢

INTRODLLCTICH

Interest ir double flesg.fng  (9D) Eysteams, ircluding winter and spring
ptoughing systers, is not rew $n Bctswans, This type of tillege systes may
hesve &8 long history, es I »ar told, there i{s » tracitional Keleaga werd
describing the practice, Fre-indepencdenca agricultursl raseerch focueed ¢
fdesntifying an mppropriste package of ‘"mocern fereing methocs™ far
progressive fa-sare, whicn develope2 intc the “pupil ferzer® cysiem anc dic
include & winter pleoughing camsponant,

Buring the 18706 résescrch terdecd ter cc-centrate on cevoloping mechanfcal
implaczents approgriste fYor ziniewer tillege Eyctems Bnd tnhnen trying to ecept
the syctezs devalopec to con-ferm rttLeticrs, Jrubie ploughing mes nct
intansivety studied during thie pe~fac elihough it ccrtinued to receive some
svpyort froe extersicn, {Baker]

Earty ATIP resserch wes priearily focused on eodificeticne inp tha
tracditiarnal broadcesz, single plough syster witr esphesis cr kinor
wodificetions inctucing eddinrg sdditional tillsge cpereticns, In 1982, the
Maholepye teem chase dcuble ploughing as & resesrch mras baceuse EFSAIP hed
found that Hountles ploupghing seemed tp isprove water $nfiltration end soifl
tiith, In 19E€3, wher tho Francistcwr teer mag initietsd, tha cecision was
®sce to exes‘ne the perforeance o7 the comminly recusmendsd eatensicn
vackege for cervel greine, which ‘rclucded s double plourhing zcaponent,

Thie orersnceticn an ATIP's experience with couble pl.ughing hes scversl
perts, The firet per: 16 & Lriel coervicm of tre evebrticr cf GF resecrch
ir  the TIP areas followsd by & gererel diecussicr cf =he ecoromics of

double ploughing., Tecknicel sgroncmic is6Lte 1n current OF recenrct .l be

discuessecd by Dr. Sietert, after which 1 will pres2nt a brief c¢iscussicn cf

the eccneor fce of o few cf the tachnicel 188UCE, Finally, some possibls

implementesfon scenarios «nd rexefning fsstce will be Jdigscuscec,

EVOLUTION OF ATIP DOUBLE PLOUGHING RESEARCH

An  inftisl itnterest tn doubte ploughing has been pursuec by ATIP over the

antire course of the project, DF wes Tirrt eaemired to detaermire if tha
tgronowic benafit cof the prectica, icdertifjeg Ly other rekrearch prolects,
ser  a.s obtcine.le in the areat whare ATIF worked, YWhen the .ocresred

yleld pctsntfel cr DP had been cerorbtrated, empnasis sh{fted to determining
if therr was En accaozic banafit far the fermsrs, Teble 1 susmarizes the
evolution of ATIP double Ploughing research,

*Significant contributions te this Fapar were nade by thas followirg ATIP
staff; 0. Brker, G, Heafinrich, S. Magika~s, E. Mocfskgotls oend J.
Ssibert, Preannted st Cepesrtaant of Agriculturet Resoarch

Seeiner on
Doudtie Ploughing, Septzsber ?, 1587, Sebels, Botswans,
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TABLE 1

SEASCKN

1882-83

1883-64

18ES-B8

15PE-B7

EVOLUTICK OF COUELE FLOUGHING RESEARCH, ATIP, 19B2-67

MAHALAFYE

RMFIl triels to examine
planting methods, Meeeured
esteblishaunt and yisld, DP
proviced substential benefits,

RMFI triels tncluged deep anc
steilcw ploughing, end
herrusing, Locked at tise of
ofsraticn v cepih of ploughing.
OP teproved etand, no yietd due
to creugnt,

AMFI zrie's with firrgzg ploughing
cr Crying coerditic s ¢ refuice
tpzortunity cost, Menmgerim
Bspeecty of hew CF fitg irtc
tyrtem, DP be-efits srapt,
eignificant but not large,
Phosphete tricls Guperimponed,

FPFI triesls for farzcr
868assment scrcss sofls &
ernvironmente, Yielcd {ncreese
of &4 percent, bu: low yinlds,
Ieprovad wese? ccrntirc! with DP
R1 trials cof prosprate effoct,

FEFI trials cn nigh ;otertial
Brd lox pctertisl ritee,
Exsmineticr cf techrtce:
factcrs,

Saurces: Bsker, ATIP HR2, ATIF FR FBE-3, ena ATIP PR Fg§7-%,

FRAMCISTOWN

RMFI test of potential benafits
of extension recozmenced
peckege, [P cut yielded TC,
Lieitec ytold cue to peor

rains,

RMFI cortinued tect c7 prior
yeert triels, OCF out yielded
TC tut sernsitive to negecive
rervgerent practices, Nead
fer simple-rocbust syEter
icentified,

RMFI trinlz to refine technology
end ccilect cata for economic
arelyris. Trisl inctuced feeding
t” draught animals for esrly
plough, FPFI trimls for farmeor
eseeserent, DF resulte good,

RMFI triele refeerted for accncmic
ceta, FEFI trials eapenced for
trecer pcele tenting CF resuits

gooc¢ aver in pccr rairfell year,

Following the esrly demonsirmtions of positive sgronoeic benefites frem DP,
two economic gquesticns were scdreesed;

{#].5hauid 8 farzer c¢oubte plough {CF} cr sirgle plough {SF1] & given

hectare? Th16 gitetion might be of

lenz rasources,

intorec: tc & fareer with Lirfted

[0).Should & farrer count- Flocigh o Rirgle Pectsre cr single Flougn twop
Pectares [SEZ)% Ttio rey be  of
meecing labcur resou-ces.

interest tc 2 ferzer wmith Lipitec

Thae fire: questien ia generelly acdrevsec by corperirg ma LCF eng & sirple
ploughsd traditierel chech [TCE} ptot plerteo cr tte esme cey, The eecorc

question 1s mcre complex, 6 1t fnvolves placing o value on the time spent

tn  the

first pioughing of the GP plot,

Thie hae gererslly been epprosched

by teking the yiale froa o F'ot plcugh/plerted on the same dey tre OF plot

war first ploughec, traditicnel check aone

[TCt], es the oppcrtirtty ceot of

the tims spent on the f{irs: QP ploughtng, A stmple trisl leycut which

previzze the
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FIBURE 1 SIMPLE TRIAL LAYOUT FDR DOUBLE PLOUGHINE TRIALS

! | I
i TRADTTIONAL CHECK 1 | COLBLE PLOUGA TRADITICNAL CHECK 2 |
| I !
I 1 I
|

PLOUGH/PLANTED FIAST PLOUGH

ON RAIN 1 i ON RAIN 1 t I
f | {SAME DAY AS TC1) | |
i ! ! |
| | PLOUGH/PLANTEQ | PLOUGH/PLANTED t
1 I ON SAIN 2 ! ON RAIN 2 H
I I OR LATER RAIK I 0R LATER RAIN |
i i ! {samp rev 25 pp) !
. R ! 1

GEMERAL ECONOMIU ANALYS1S

This seconomic anelyeis 1s priserily Losad on twc factors: 1) the rezuines,
bssesd on yilelds, from cifferen: treatsente, and 2) the costa, primerily
Labavr, incurred tnh  odietning thosa returns, This cection will briefly
exsaine the yialds fcr ths three Eystems, the {8bour reguired By <he
aysteas, end returns tg ‘abour, ‘re primary economic compsrisons will be
besed on e partiai budget anclysis, Finally, risk and some octher fectors
will bes ciscussed,

Yiatds

An  overview of yielcs received uncer thes sysiecs 1g presented in Teble Z.
The primary conclusion which can be cremn ic thet DT signtficantly increasas
yisld, (sverage 77 rpemrcent, range fraer 36 to JEB parcent) aver @ single
ploughed pict planted the sare dey, SP9., In ccmparing DP and SP2, tne
experience i differant betw.sr locations, In Manhsterye the TC1 Piots have
tanded to yretlr quite wall thus Tausing 5F2 to out yielc DP by en sverage cof
143 kg/hs, Or the cther hand, the Francietown exyerience hag terde ! scra
towards outcomss wi{th DF anc SP2 being spproximetely egual, These relstive
diffarences in yields ere reflacred fn the econcaic anelysis,

TASLE & AVIRAGE YIELDS FOKF OSUBLE FLOUGHhING AND TRAUITIOKAL
CHECKS, BY APEA AND CROPPIKE SEASON, ATIP, 1583-67.

fcr1) 1CF} {sr2j

SEASON LOCATION TC & YLL CF YLD TC1+7C2 YLO
— —_— kG

10B83-8 4 Haheimp:c 52 ca 117 7?7
1854-E5 kanalspye «CB 200 21 408
19€5-8C Mpratagpye eg Ln 172 178
1985-66 Frarc:stomn g 3 V16E 347 242
19E6-87 Mabalapys 3.2 221 321 532
1588-67 Francistoun 54 54 105 106
Cversti Average {weighzec] t4C 122 P1E 262

Sources: @eksr, ATIF PN F36-3, ATIP PP FE?-5, Cr, Siebert's n-tn:
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Lsbour

Lebour date wag collected on tha RMFI couble ploughing trimie In Francistown
for 13B5-86 anc 18B6-~B7, This lsbour data {6 presented in Tebly 3. The
desta {3 based on tiwmings aof sctivities on 10 by 50 plote. end se such is
probsbly not repressntativa cf labour tises on lerger arees, howaver, the

date does give an indicstion cf how person hours of Labour ere distributed
within the thrse sysiess.

TABLE 3 AVERAGE LABOUR TIME, PERSCN HOURS/HECTARE,
AMFI DCUBLE FLOUGHING TRIALS5, FRANCISTOWN
AREA, 19B85-87/a

ACTIVITY _
YIELD PAEP/b YEED PRCC/c TOTAL

e _KG/MA___WDURS_____HOURS___MCLPS__ MOURS__
AV SINGLE PLOUGH

1985~86 166a1g 33e a2z 3ga 103e

1366-87 S4xr 2es 26s 11 75z8

2 YEAR AVG 1100 a0 34 24a B9n
AV DOUBLE PLOUGH

19B5-8% 347yqg 71n ABy 66b 185bq

1986-87 106yr 585 37¢c 28 124ysr

2 YEAR AVERAGE 228b €65b 43e a7e 155b

AV SINGLE PLOUGH 2HA

1985-86 aagyg  73b 7512 71bn 218%
1936-87 108 r  SED 103t 17y 177b
2 YEAR AVERAGE 2258 6Bb 250 44b 201c

e.Within coluans, by yeors, meons followed by cifferent
tettears {o,b,c] sncd (x,y,z) differ stgnrificently
(P < .01) and [P < ,05), respectively, Baosed cn
patfwiss comparisone betwaen trectments, Betwsen
ysars, by trestmsnt, meane followed by diffarent
tertters [g,r)} enc [q,r) differ significantly [P < .D1])
end [P < ,C5], rwspeztively,

b,PREF TIHE = Prsparstion Tiwe inclucdes plcughing end
planting,

c.,PRCC TIME = Processing Tiea fncludes harvesting and
threshtng.

Several observations can be mede concerning the labour dats in Table 23

fa).A¢ would be expected, persor hours cf c-epsration tise were shout
squai for DP and SP2, wnd wars sbout deutir SP1 pregsration tise,

[b}.Weeding :time was stigntficently grester {=zsra than double] for the SP2
plots whsn coapsred to CP cr SF5. In one year OP waedirg time was
sigwificantly grester than SF1 weecing tiae, however, this {5 8n
unexpected sxceptien cs the averags {for Mahelspye anc¢ Francistoun
dats combined] differance tn wseadinrg time betwean SF!1 wnd DP tmw E.2
hours, with 0P requiring loss wmeding time, The overslt avarsge
wesading time for SF2 is 38.6 hours grester than for DP, Faramer

ssmant surveys over the tmpo yeors in the Francistown sres {ndicate

approximately 80 percent of the farsers thoug't they specst less

FILE:SWA2E5/KP87 .64 -5 - Data:12/40/B7

timas wedading the DP plots tnen they spant wesding the companion SP1
plots (thess triale hed no TCY plcts).

[c}.Processing hours relate to harvest, with 5 kg/hour being s ressonable
evsrage tima for herveszing end threshing grafins,

(d).Fer ths Frencistown trisls there was 8 significant !{acrease in total
Labour in w®oving from single ploughirg one hactare, to double

ploughing one hectere, to single ploughing two hecteres,

(s).There were spproximately 30 parcent le&s totel person hours used in
tha CP system in producing the seme yislcd ag in the SP2 system,

(f).An incrasse of 42 percent in total lebour from the SP1 systsm to the
DP system resulted in s 107 percen: yieid incremss cver the two yesrs,

Te

Ploughing Haure

Avarsge tesm ploughing houre fcr Frencistown, 1985~-67, sre reported in Table
4.

TABLE 4 AVERAGE TEAM PLOUGHING HNURS/HECYARE,
AMFI DOUBLE PLOUGHING TRIALS, FRANCISTOWN
AREA, 1985-87/a

FIEST PLOUGH, TOTAL
YIELD PLOUGH PLANT TEAM
KG/HA HOURS HOURS HOURS
AV SINGLE PLDUGH
1985~E6 1E6xq [ 150 158
1986-87 S4ar [ 14 148
2 YEAR AVG 11Ce [a] 14e 14ée
AV DOUBLE PLOUSH
1985-86 347yq 16 148 30b
1986-67 10Syr 1= 12s 27b
2 YEAR AVG 228: 15 12e 29b
AV 2 SINMGLE PLOUGH
1C@5-86 342yq 0 32b 32b
1986-87 106 = 0 27t 27b
O YEAR AVG 225b 4] gL 3ob

a.¥ithin coluans, by years, meens follnwed hy
different letters [a,b] anc {x,y) ciffer signi~
ficently [P < .01) and {P < ,05), respectively,
Papad on gyi-wise cospericons between treatmants,
Hetwesn yuar:, by trestssnt, meens followed by
different ietters {g,h} and [g,r) cr1ffer signi~
ficantly (P < .04) end [P < ,05]), respeactivety,

Ywo brisf obssrvetions car be made conce.ning tese ploughing hours, First,
team ploughing huurs mers ccnsistent over yesrs, These figurec sre slightly
highar than the 11.9 hrs/he reportad by Mahalapym tn 4983-"5 and are about
the wseme es the denkey plouphing timee of 15,4 hri/he used by Matelspye {n
1885-E€, [Beker] Seconc, slight.y leee plaughing tiee wes reguirec for <he
sscond ploughing on tha double ploughed plots, » finding substantisted by
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forner a

ment dnterviews in shich most farmers reported that it took
Lass time tc plough the second tims on the OP plots, BO percant seying thsy
took 75 percant or Less time the second ploughing.

Raturns to Lletour weare calcutsted for ths Frencistown OP tciele, 1985-87,
and are repcrtag in Tebdtle 5, Returns to teem ploughing hours sra uleo
reported, As  with the other Labour cets, thass returns should be taksn as
tncicators cCf relestive returns not absolute valussp, More comsplete Tablaes on
returne to Llabour end to tesa Floughing hours are fncluded in Lppandix A
[Tobles A4 and AZ) as is & cosplete set af thae datu on whic' the returns to
Lebaour are tasec (Tobie a2},

TABLE 5 AVERAGE RETURN TO LASCUR, PREPARATION TIME AND TEAM
PLOUGHMIKG HOUFS, IK PULA, RWE] DOLBLE PLOUGKIAG
TRIALS, FRANCISTOWN AREA, 1985-87/s

POST/PL NET NET NET
YIELE GTVP/n  L2BDUR  RETURN RETURN/c RETURY
KG/KA __Puta cosT LAB/HR__PREP/HR TRAC/HR
AV SIKGLE FLOUGH
1585-65 166x¢g 71.2cavg 26.4%a C.63 1.32q 2.93q
1836-87 E4sr  23.26xr 47.82a 0,34 v.07r 0.11r
2 YEAR AVERAGE 110a 47.2Ee 22.14s 6.47 o.70 1.52
AV DOLBLE PLOUGH
15EE-6E 337yg5  14%8.3ayg a3, zsb . 1.85q 3.76g
198651 “C89yr  4E.7ftyr  £4.6%5a .2 .e6r 0.52r
2 YEAR AVERASE 2zgb 89,05 34.12n 1 2.09
AV ¢ SINGLE PLOUCH
15E3-8F J42y5 147.18xq 52.17 0.5€ 1.23q 1.33
1866-87 108 4€.38r 45 ,41n 0.23  -0.13r -C.42r
2 YEAR AVEFAGE 2255 96,7Et £C.53¢c £.3%y  0.60 1.25

TTaWiThin coluere, oy yeorr, rcerc fcllemed by cffferent letters

[esbyc] moc [x,y] differ tigrifizertly {F < .C%) arc [P « L8
r pectively, Bsaec on pairmise comperircnl beiwsen trestnerte,
Eptwaer yenrs, by tremtmert, megre followed by cdifferent lettrre
{gsr) snd {q,r] c¢iffar sigrificantly [P < ,D%] enc [F ¢ .0%),
resprectivetl v,

b,GTYP = Grose Totel Yelue Procduc: (yteid x price} wrere price =
P.&43/kg.

c.Post plentirg labour, veluac s: P.2E/hr, wae suttrected froe the
ket Tctel Value Procduct befcre returms tc Frepsfetacr heucs cof

Trectior houre were calculatec,

A number of obtcervsticns cen ba

ace concerning the returne tg {stour, tc
prapscation tires, and tc tear piowghing heures

{s].Ladour wre the ®8jor fnput tp the Cropping systems. Grorc srd nat
returne ware close to the same value because cf the lcw nocp-imbour
irput costs, Thus orty ret valuss are reported fn Tabtle &,

{b).Fort plerting lebuwr corte ower the tamc yebri wire efignificertly

FILE:SWNMZES/HPE7 ,6A -7 - Date:12/10/82

grester for CF compsred 1o SP1, but significently leses thsn for SP2,

[c).Over tne twe Y*&fe the net returne to lebour were significantly
prester [4€4 fir CF corparec to SF2. Whrile not aignificert CF shrwed
4 ret return to letour 1E percent Qr=eeter than for SPY,

fd}.The net Teturns per preparation hour for DP were, whila not
significant, 47 percent and 72 percent grester than for SPq end SP2,
respectivaly,

[e).Ket returne to (sbcur 4n the DP system for 1G6EE-87, & poor rainfall
year, ecusled the tabour Smsed £rought relief msage of P,3E/hr,

(fi.Nat returne to tean ploughing nours ars 6f Sntereet §f thare is »
plougk/plenting field tiee ceretroint, If thic ie the ceee, then net
returne to treztion hour Epect on OF were €7 prrcent end 70 percert
greeter ther returnt to trecticr hours Egrnt or EF1 or SF2,
respectively,

{g).¥hile returne to SP? trs:tior tire mere negetive in 1866-87, = paor
reinfell yeer, tney xore epproximetely equal to the urban mirious LI ]
rate for the DP trection timse. In the better yesr, 1285-B6, returns
to traction for OP were ceven times the urban minimur wage rets,

Fare

Ons wey of comparfng tha wecancmics of 2wc Byéteas is to estimate the net
gein for Lloes} tn changing fror one 6yetes tc the ovher., Partisl budget
enalysies provides & useful toolt to dp th'’s roepmrison, In the pertiel
budget esnatysis crly these costs or bersfits whichk are cifferent tetween the

two systems sre ccneidered, Consiceraticn 1{sg Given to recucsd coste and
adcded benefits of changing froe one syctex teo the Other, which give pceitive
goins, Lossms Zue to the shift pre cocnsfcered under acded coste and recucec

benefits, whicr @are itctelec urd subtrected from the geins to produce s net
gein [or (nes) from choarging syrteme,
A partie! budget endlyeta for the ccmbinsc Nanalepye and Frarcistoen DP data
Bels 16 presentaZ {n Table 6, The chenger corsicered are: (8] to double
ploughk cne heztars inetead of gingir plougs ome hectare, erg (b] tc ccubte
plouch cre hectare ratrer then eingle plough two hectarez, The firet pare
©f the teble opreserts a *BEIC partial bucget analycic based on pveratl
averegs figures, The seaconc part of tre table reports on B nurbter of
sub-setr oy o

ta by location and sswcGen, It slso 1ncluaee Fensitivity
anatysis to chengec fn lebour angd grein valuves,

To the axtent possible reecurces were veluad 8t their opporturity cost, Far
lebour thes Ltebour EBecec Crought Relfef mage was used and foc ylelds & rough
averege of local prices wes wused, Thts enslysis §¢ simed priearily st
draught contrelling hcuseholcr as anispl trection wes used in the anaLyEis,
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TABLE € PARTIAL BUTGET: JOUBLE PLOUGH NG TRIALS, MAHALAPYE
ANC FRANCISTOWN AREAS, 1083-57

DP 1 HA DP 1 HA
VS_SP_1 HA__ VS_SP_2_HA

BASIC BUCGET ANALYSIS/a

REDUCED CCET {4in Puls]

Seec Saving (€ 39 t/kg) ————— 2,25
Weecing Time Savirg [€ 22 t/ne) 2.37 14.B4
SP Harvesting Tiwe (@ 3B t/he’ 8.51 15.91
ADDED BEMEFIT
Double Flougn Yielc (@ &3 t/kg) 84,71 Ba.71
SUB-TTT AL INCREACES 96.55 121.71
ABDEC CCET
CF Seccne Pilough {8 3E t/ne} 14,30 o ————
DF Harvecting tme [€ 3E t/hr) 16,€64 16.64
REDUCET BENZFIT
Stngie Plougn Yéeld [0 3§ t/kg) 47,87 102.03
SUE-TDT AL CECREASES 75,81 118.67

YIELCS/:

Mahatapye Ares, 1563-84, RMFI, p=7 22,73 28,14
Mahelepyz Arca, 1582-E5, FMFI, n=1D 16.82 ~27.42
Maha.mpye Area, 1985-86, FNFI, nsat 1€.13 8.40
Mehatapye Area, 1SEE-E7, HMFI, n=12 32.37 -37.47
Frarctcicen Arse, 1785-66, FMFI, nz1p 18,72 1€.48
Frencistown Aree, 13B6~E?, AMFI, n=1r 2.72 2e.c7

RESCURCE USE ARD VALUATIGN/c

Labour valued at 53 t,nr /¢ 14,48
Gretr velued 2t CE t/kg.s€ 0.1

o.Bpetc budget calculetse
end ytelds reported for tno years anc¢ nueber of obssrvaticns shomn
under sencitivily a

Lysi1s, Lavour valuec¢ et Letrur Essed Groughse
Relief Sege and grain vetuad et agproxizste prevsiiing rate,

b.Valuer ueec mre trccoe regorzecd in fncfvicdie! EliLcClet Brc welustion
of grair varies slightly frce year tc year,

c.Basec or ave-e;. cf all obtservetiore useZ {n beric budget.

2. The urbsn pirirys wsge rate.

o.The eg roxtmnte SAWVE Guerenive2 price for prcducers of numtar 2
mized scrghue over thits partcd,

Ssveral obsarveticre can be mace tercerntng the jericel budget prelyctas
{n).Based or thm cewbirsc cote, & shift f ce eirgle ploughing 1 hLectare tc
double pl.ughing one hectere would ratse the valus of procduction fros
the bectsre by P37 and would produce e net getr of PZD.J7E.
[8].4 ccreesponding wn1ft from singlae Flougring 2 hecteres to double
ploughing one thectare would recuce tre velue of prccuction by P16 ancd

®o.ld procucs s net gain of only P2,04,

FILE:®PB7.68 -8 - Cate:12/10/87

[c].The seneftivity snalyeis showe there would ba & net -atn for sfl years
and locatiers fros e SP1 to DF shift, Far both yssrs in Frencistown
and for teo of the four tp Merelepye & et 4ft froe S5F2 tc OF moulo
preduce s net gein, newever thiu e courter tslanced ty twc reere
which show @ reletively ferce net Lose for this shifz,

[d).Ircreesing tre vyalue of letour and ¢scraseing the vatue of gratin both
€susa & reacuction §ir ne: gainm or the ER{ft froe SP1 to OF =hile there
LT 1Y en increeset in net gain for thie crange ir vetuetion ¢f resources
for the shift from SP2 to OF,

[e).wnite there 45 @ tendancy to show e net gain from s shift tc the OGP
Eyetem it is tmpartant to note that the magnitude of the goirs, ar
losses, 15 rolatively winor, nc: exceecding F&C/ha,

Bisk Zpslysis

Generally e forzer wili have Ecee ices ©f the rink cf arcp feilire unfer the
crogpping tycter he/Lhe currertiy Lvren, Wher cerefcer tny [ 110 S )

¢ifferar: crepping syetes corsiceraticn ‘g teken not cnly of cost of
adc¢iticnal  tnputs {totr lebcur 2n¢ cash), the Fctenticl net gafr tn returns
(whethsr coneicered in termes of yfeld or cash veluel, But eslec the increased
or decreesed risk of having 8 crop feilure, If facrmers psrceive o
frcressed risk under the nes cystenm, then they wiil often want to see &
larger than usual ne gEin frcm the shift to corpernerle for the ‘ncreesec
risk, Tna ofposite fo 8lF0o true, 8 percefvecd cecrease in rish will cftern
induce fareers to shift cystesrt sven 17 the raine froe dcing ec are ninien!,
Under he ODP Systom which ATIF har bear testing, tne number of Flough/plere
deys aveilable to & fareer 16 reducec, Becouee o.e ot the risk reducing
ttrotegies wuesecd by farmers iz to Bpresc the number o1 plentirgs over a3 tang
1] Jericc arc &6  ®Bny ceyeE 25 pcesible,
percefvec aunc/cr rees!l incresse 1n rien,

*hift tc OF ey invclve o

Accurete wmeacurement of risk tE very difficule ee t1 cerrerally fnvelves
trying o reorure farmer'e Perceptiors cf risk, A few freycetore of riek

have teer acpliec teo the Frarcisicer cate anc srq reapsrtec 1r Teble 7,

Seversl ctrerveticre sey te eece cereernirg riehs

{e}.2 stochasti. damtnence Bralytis {& rtos anslyrie teeunigue bested on
cusulsttive distribution functionrs ang Ltetng the deactmicn rule thest the
ferwar prefers mcre yielc or returne] cf tne Frenctetomn RVF1 Dcubtle
Ploughing Trial rasulte indicated that yielcs from both DP ang SF2
demtinatep {nre praferrsc tg) EP1 ytfalds, Nc  other ccnclucions
concerning riuk cBn te crawr froe stochaetic dceirarce eralysis of
ylalds or returns st tha first anc¢ ercond cegree levele,

{b}.One amsmsure of risk 15 the skewness of the distributtcre, Trées Y6 en
tndicsticn of hce often the sctual yietlcd =ey te (erer ther tie reer,
As mipght e eapected, the dirtriteticre aesr Lef: Frewerd, ¢o fr rore
than half of the yoars the sctual vield was less then the sean,

FILE:vr37, .68 - 10 - Oste12/10/87
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TABLE 7 SOME INDICATORS OF RISK, DOUBLE PLOUGHING TRIALS, ATIP,

1883-87
_VASIABLE ____ N ____MEAN____ BA__x > WININUM
FRAWCISTOWN - RKFI DOUBLE PLUITR 1£:AL5 1aB5-BY
YIELDS XG/HA 70 XG/HA
S5 PLD 1 HA 29 110 B8 80 -F]
CF 1 nHa a2c ZzE 99 7C 75
S FLO 2 hA k41 22% e [:1+] ce
MET RETURN TO TCTAL LAPQUR RULA/HR P 0,38/hR
S PLO 1 Ha ae e.a7 G,a2 585 55
LP 1 Ha 20 g.57 0.42 60 ES
5 PLD 2 HA 2c 0.39 0.2z &C a5
KET RETUFN TC PREPAFRATICN TIME FULA/HR P 0,38/HR
S PLD 1 HA e 0.75 0.52 55 55
BP 1 HA €0 1.03 0.5z 75 1]
S PLO 2 HA -4 0.64 c.11 70 40
MET RETURN TC TRACTION HOURS PULA/HR P 1.00/HR
S PLD 1 HA 20 1.64 1.07 6D S0
CP 1 HA 20 2.12 1.15 75 65
S PLD 2 H& 20 1.37 G.25 70 40

FRANCISTOWN - TOTAL RAM COMPARISONS INVOLVING DP 18E3-87

YIELDS KG/HA 70 KG/HA
5 PLD 1 HA a8 202 127 58 €8
PD 1 HaA LY:] 3es 214 63 82

FRANCISTONN - TOTAL FM COMPARISONS INVOLVING DP 1855-B7

YIELDS XG/HA 70
5 PLC 1 WA A 76 0 73
BP 1 KA 61 135 [¢] 69
YIELCS KG/HA [WITHOUT COMPARISCNS WITH D YIELD) 7C
S PLD 1 HaA 41 163 1eco 61
0P 1 HA 41 289 21C 61

MAHALAPYE - ALL OP COMPARISCHS 19E3-57
YIELCS KG/HA 10¢C
S PLD 1 Ha 71
SF 1 ha 7

{c}.Tha OF veristles in the RMFI arelysir “-ndec to [e lers
st & slfightly higher rate then aftha. tha SP1 cr SF2 aystems. Thus,

while thae wean =gy be u'irsctive, the fermer {s nct

or SP2 systess,

[(d}.The sedisns tended to be highsr for QP cosperad to SP1 snd SP2,

{s).0ns typu of rick spelysis fs the sefaty firet anslysis,
deteraines how emch systes performs in etteining e pra-detersinad
sinfeus for one or wore varfebles, In & comparison of Ffrancistown

FILEINFB? .68 - a1 -

KG/HA
27
36

KG/H&
E1
80

KG/HA
SE

ie

20inp to echieve
thet wmean quits as often as he/sha will schisve the ®esan under the SF%

This snalysis

Cete:if/1C/87

ther the mean

.
ytelde, Lered or ® sinimur of 7C kg/he, CF out performec EFY in ail
ceces ond SF2 in uwll but ons cese, DP schievac o specified minfmua
return more consistantly than weither SPY gr 8PZ, thus indiceting a
lower risk, Using s miptmus of 100 kg/he in Mahalspys, DP and 3P4
results ware similer to Francistomn. Although the dats s not
inctuded, 1o is Likely thest, for Mehalspye, tha SP2 system will resch
the minimus wcre often than the DP éystec due tc the high TCY1 yisids
in many triats,

her Frpetors

Whethear farmers will &hift frome one Croppirg system to another - rnoptg or'ly
detarntned by the agronceice ane¢ sconorics of the shift but 18 {nfluenced by
physicsl, snaciel and pBychotegicel corsicerations. There has been s greaat

deal

of interest in DP 1n tha Frencictown sres but such Lacs interect in the

Mahatepye area. Sevy ral factocre heve been hypothastzed 86 contributing to
this cifference, inciucdings

{=).Differerces tnr aeconoric orientaticn, Formers in the Mehalapys arsas

wey be screwknt more criented tcmerds mexirizing returne for » minioux
of inputs, While fermers §n the Francisetown area =ny be more concarnsd
withk some of the soctal~peychologicel ismaues,

[b).Physicatl fectors. These fectors mey incluce €ifferencee $n scit types

snd the genereslly wmors cifficult desturping of Llend ir ke Tutise
sren,

{c).Societ-psychotogical tesuns, For sxample, 1f fersere are willing to

incresse thc intensity of thetr efforte OF will incremss sutput
without s decrease n sren cultivatec. Howevar, {f farmers co no:
wish to fncresee the 1intensity of thetr afforts, then & ehift tg 0P
will reguirae a recucticn in arsn cultivated, which wmeay nct  be
sccaptable., It {6 pcesible that farmeret ir the Frercistown eree pre
wcre wtliing to 1increese thetr seffarts {or pernspe they have fewer
sltarpetives fn which to irveet trefr eflort) mcre than mre farstrs ir
the Mehalapye sres,

Anothar faczcr, whach seens to be importest peychnlcyiceslly in the
Francietosr ares, t6 the effect of viewting rice Lty side cceparisone,
Farsare have aentioned meny times that <*hey Liao the lLocks of ths
double gploughed plots {vigor, steanc censity, height of planta, etc.}
snd sre wmilling to invect the extra #ffort 4n OP, Thay alsc Indicate
they think they will get yiolde in drought concitione froe DOP mhen
thay »ill not from SP1,

CONCLUSIONS:

Froms

ATIP's waperisnce with doubls ploughing we heve cramr feveral crne

conclusions:

FILEtMPR7.6B - 12 -

{#).Tners s ar dncresse ftr yteld fros dcouble ploughing one hectara

compered to eingle _{oughing that hectsre,

{B).The eaconomic snalysis hes not produced o clesr cut answer, Thera

dppesis to be a benefit fros a SF1 “p OP ehif:t, The Lenafits froe »
shift from SP2 ta DP srs mized,

fc).The enalycis has besn performed on teec ends of s continuus, in shae

Oste312,10/87
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sengs  thet the opportunity cost cf ths first DP ploughing hae be
sithsr no opportunity cost [outstce of the ploughing labour] or tns
velus of the fiu'l yteld of the hactars not plantec on the first
ploughing, Actum: farmer oprectice wilt protatly fatl tetweer there
two extr-emes 8 thay wsay well be willting tc dc some of the first
ptoughing cn raeguced scil mcistire when they woald not normally
pPlough/plent,

+Thus wa concluced thet there was & noec for sr in-deptr sxseinstion of
specific sgronceic ard monagerisi questionc which will etlcw for the
taproved terget'ng c©f tre r-acommendetion to use CF {n terms cfz {1])
site consizerations, [€) &c1t wcisture cancidorsttons, enc (3]
foplesanteation strategies,

ICAL IE8UFS

Sfelert tes Crrcusce2 & number of techrical 16BLER, I w.uld Like to
on the Bconoxics of ted 1FEYUBE, hig™ cotentisl Eites snc Srectar alre,
brtefly menttcrn e :nir?, phasphete use, TreLe 1ssuec may be mccdressec
Gh  Eartisl budget arelysie [Teble B}, Frct (nfcrmaticn contetned in
B eeveral pcinte can be mocet

+The tdeantifizetiun of bigh potertisl eites for CP wil{ slliow the shift

from SP1 to LF tc e wcre prcfits~ie, Thie 1n & 6ystem where the
iarmer te using oP, 1t woule BOE. profitable to cuncertrate gn
ploughing ihe high potertial sitee first.

+For fermars wha wmust Fire trecticr, tre negative return tc hiring
trsctor encountersz in gotng frce a SPY tc 8 DP sy<tem would naot
Justify the snift, in fect, given tnat the raturns froe tha SP1 ylaid
da rot cover the tractor Rire cost, and » shif: to DP i & net lees,
it wculcd be beiter ior ths fearee- nct to plough st mlt If tractor hire
is the only source of ploughtng, If tre former mub: Kire craught, thae
lowsar ccel enimal Eraught 16 st least rrefitatle,

<A mnift fros §F2 to UPF (s wore coceplicatez, If furde werc aveilable
from the governzent or revittances orly fcr ploughtr tten coudle
plough FHealf ae much Ll8nd woulc rave & SLf1Ght ret ecvent . Th~ grsft
would recduce lebour raquirssents but slsc rscuce totel farm

productior, Thus, for ©taugh:t <cepancdert Fhcusercice, the cheice to
meke the ehift will depand cn & combinetticn of ladour aveillabiltty,
restricticn on the uke of funds, anc relative faportanc. of
profizebiiity versus tote!l farm prcduction,

.Phosphete wuse oprcvices good returns on Migh pcoertisl ettes in
shifting froe SF1 tc OPF, but not for all sites comtinec, However, 1f
1] farmer ic wuefng phospnete, e sb1ft frox SFZ tc CF would lead to a
loss tn sost ceses, and  the advantege wculc be o stey with single
ploughirg two hecteres.

Dste:12/10/87

TABLE

BASIC

8 PAATIAL BUDGET: DOUBLE PLOUGHING TRIALS, MA
AND FRANCISTOWN AREAS, 1983-87

BUDGET ANALYSIS/»

REDUCED COST [tn Puls]}

Sase Saving (@ 32 t/kg} ————— 2,25
Weeding Tiwe Seving [& 3B t/hr) 2.37 14,84
EP harvesting Tirse {0 3F t/nr) 8.51 1¢.81
ADDED BEMEFIT
Double Plough Yielc {€ 4% t/rg) ea,”1 Ee, 71
SUB~TOTAL INCREASES 96,58 121.71
ADDED COST
DP Seconeg Flcugh [@ 28 t/nr} 11.30
CF Harvestitng time {€¢ 2& t/hr} 16.64
RECUCED BENEFIT
Single Plough Yielo (€ 23 t/kg) 47.87 103.03
SUB-TOTAL DECREASES 75.81 119.87
NET GAIN 20.7E 2.04

High Fotentiel Sites/d 105.84 ~32.56
AlLL Stites/c £0.80 -8s.e9
High Potertial Sites, with Phosphate/b 145.25 g.70
ALl Sites, with Fhosphate/c 0,43 ~“S7.6€
Tracticn cost et =0 P/na,/c¢ ~17 .81 2.C4
Trection cost mt 25 P/Re./s 7.08 2.04

8.8a81c buoget calculmtes veing weightec aversge of Llebtcur velues

anc ytelcds for Mahelapye and Francistowr,
b.,Eesec on Meralmpye FI triste 1585-86, high potentisl sftes heve

de
ce

c.Besed cn ntli Mehelopye RI tri

ep to moce-ately deep ecile with Righ total water holeing
rectry,

19ES5-B6.

d.Bacic budget usirg ARAP tractaor hire rute.
e, Bartic budget using average conkey hire rate,

IMOLEMENTATION SCENARICS:

ATIP

croppi
ar co
sspac

hos fdentifiac reveral scenarice where we think OF msculc be a gcoc
ng BYRIe®, Mcet of the scensrioEs sre prerised ocn trection cereretip
ntrol, LY} heving to hire tracticn grostliy raduces tha potential gain
wlly durtng lce ytelc drcught yasrs, In eccftion contro!l of traction

allcws farLers o greater choics fn the timing af plough crerstions,

(a).

ICP

FILE®

ne_ €
becauss

nstreirt — Where & fasrmer feces s land coreirmint efther
© scditicnal lend 1» evaileble [1,s. NE Oisirtct] or because
there (s 5 wasil eree clearec, snc eaccitional area fs cifficult to
claar (1.0, Mstobo], then utflizting the svailebte tand wmcre
intereively with CF will {ncreeset ytelc¢ frocr ihe mavsifable tane,

e
n

ipg__Lsbes
constreint, ther
BRIfLting fram

~ If ® foermer faces » weecing lsbour
labour can be racduced significantly by

sirgle ploughing 2 hectesres tc double ploughing ons

P87 .68 - 14 - Dete:12/10/867
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hactare, Bird scaring snd harvest Lebour might sisc be recuced s the
farmar would heve to cover only half the srwe, Thers 1s slsc s sssll REFERENCES
decrsese in weeding labour In shifting from &P1 to ok,
AT1P, "Farming System Activities et Maholapye, Sumssry 1882-B5"7,

{c). _Lg!_fl555_3193;3_3235555215;_gggi =~ Wnen the opportunity cost of the ATIP RP1, 1986,
firat plougring of tha doubte plough syster car by recuced, possibly
by ploughing 1n tSe periog afrar & ratn shen formars will no longer Baker, D,C,, ®"Arabte Farming Osvelcprent Friorfties tn the Central
plough/plane bacause they consider the scil t.o cry tut while 1% g Agricultursl| Region, Botawenm: A Forming Systems Anslysta®™
still wotet wnough to be ploughed, the potentiei banefit in shifting Diasertation, Michigan Staze Unfversity, 1567,

from SF2 to DP increnses,
Heinrich, G., F, ¥ormen, S, Masikers, and R, Grey, ®49B6 Dreught
fe}. _ﬁl;g__?g;ggiigl_gjggg = If hign potertial sitee, aith deep scils snd Menegement and Early Floughting Trial™, ATIF PR FBE-2
high water holoing capectty, can be tdantified then 0P witl [Fevised], August 4587,
concenirate resources cr thote sites tao produce a greste~ FESPONBE,
Ir a CP scheme ploughing should etar: with these BUILME, Helinrtch, G., F, Wormen, enrd €, Mesikare, "1987 Double Ploughting
Triml™, ATIP PR F67~5, Septesber 1§67,

[e]. _Supsiciz g_rsongting - If cucetcicec tractor ploughing 1e avefistle,
tt is  Pypotresizec thet tt wcould be teneficis' to have the firet
ploughing of the DP &system dponae by tractcr gon non~plenting scil
aaisture cenditions, Antmel tracticn Zoulc then he used tc glart the
CP piots on subseguent reine, Better weed contrz! wouled be obteinec
iR 4 the trector ploughing could be done at intervetle with ariwal
#lough/planting betwesn, This systex would greatly reduce the
potentiel ~48k of tatal crap failure inherent fn & system of trector
plough/plenting @ iargea area on a Stngle ¢ate ex I cceron under the
subsidired trector scheses,

L4
F

{fl. Treczicn Tiea_Con
due to lisitecd d
timitec planting

tiar i3 spent on DP,

treint - ¥rere thers 12 s traction time conatraint
ys of bcrroaed tase avaitabiliry or becesuse pf
ainsa, tha returne o tsam time m2y be greater §f

REMAINING ISSUES

Thera srea aseveral i68ues concerning the fm lerertetion of double ploughing
which ATIF would Llixke to see acdressac, Some .7 these are (igted here:

[a).Resource imptfceticns for {aglesentation of DP on 8 wfole fere bastie,

[b).Effect cf different sesding rates.

[c).Combinations of QP with Fow  plenting {should they ba extenced se [
Fackage )

(¢].addit1onat werk on combining DP witn Fhoephate appliceticne,

{s).Pctentinl responss of OP when ratinfall returns to mora noree! Lleve!s,

{1).Additicnel wark on risk constiderations,
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APPENDIX A

TABLE A2 AVERAST RETUANS TC TEAM PLOUGHING HOURS 1IN PULA, RMFI DOUBLE PLDUGHING
TAIAL, FAANCISTOWN AREA, 1L85-87/a

TOTAL POST FOST/PL GROSS  NeT
TABLE A1 AVERAGE RETURN TO LABOUR, IN PULA, AMFI DOUBLE PLOUGHING TRIALS, FRANCISTOM: AREA, 1985-57/a YIELD TEAY  PLANT ETVP/b LASSUR/c  KTVP/c RETURNS/e TRACT
KG/HA _ HOURS  HOURS PULA_ £3ST PULA  PER HA__ PER KR
ACTIVITY TIME _ POST /P GROSS  NET GR35 NET
YIELD  PRIP/  POST/PL/c TGTAL GTVP/3a LABJUR  NTVP’a FETUAN/f RETURN  RETURN  RETURM AV SINGLE PLOUSH
K3/H2  HIUAS HOURS HOURS PuLA cosT PULL  LAS/HR  LAS/HR PREFYHP PREP/HR 1585-96 166xq 158 70a 71.29x83 26.45x  6B.557x3 3,115 2,933
1386-£7 Caxr 28 a7 22.26xr 17,828 20.56x-  0,33r  0.11r
AV SINSLE PLOLGH 2 YEAR AVERASE 1108 148 SBa 4T.265  2c,14s 23,538 1,72 1,82
1585-6€ tEC:g 32 7 1028 71.2%axg 26.233  03.53ex3 0,60  0.E2 1.4 1,329
19£5-87 531r 233 &7a 7Sac 23.26xr 17 ; 0.35 0.17r  g.o7r AV DOUBLE PLOUGH
2 YEAR AVERASE 1180 J1s s&a B3s  47,23a 20,148 4,558  §.50 G4 0.79 c.7c 1985-85 347y3 20 1140 145.34y5 43,23y 123.84y5  3.953  3.78%
1635-E7 105~ 2» 6Ea 46.76r  2:.95s  43.06r  0.63r 0,.52r
AV DOU3LE PLOUG+ . © YEAR AVERAGE 2282 29 8C»  95.0S: 32,120 92,85y 2,25 2,09
1925-85 71 1145 1853 145,34y £3.25% 143.94yq  0.62 (.79 1.833  1.85¢
1986-87 EEDS 66a 1238y  43.7Eyr 24.3%a  45,05,r  0.43 (.35 8.33r  0.26r A7 2 S1MGLE ALOUGH
2 YEAR AVERASE 623 30u 1525 968.055 33,120 22.65y C.6%x D.57x 1.12 1.03 1785-88 322yg 323 14E>  147.15a3 55,58y 141,745 3,043 2.B7g
13.6-87 108yr 273 113> 46.38yr 45,410 £0,98yr -0,20r -0, 42¢
AV 2 SINGLE PLOUGH 2 YLAR AVERALT 2252 3oy 133 96,76z 52,53 §1,35 1.2 1,23
1585-86 332y 73> 1482 220t 147.1523  €2.47  141.75:5 0.5 0.56 1.4 1,134
1986-87 128 £an 1155 1778 48,357 45,41 &0.98r 0.25  0.23 —0.04r  —0.13r 8.Wi hin columng, a~ene followe” by c:fferent Leiiars [o,z} wnz {a,y) differ
2 YEAR AVERASE 2255 €55 135% 193z 95,7¢€5 $0.53c 31,352 0,42y 0,39y 0.68 0.60 signitdcantly [P ¢ .11} en¢ [P < .05], re=peczively, Baced on patrwise
compar: £0:.6 batsuer tr,stasnts, Petwscn yss~6, by tresi=en:, mesns fcilpwes
9.¥:thin columas, by years, ssans followed Dy differsnt Letters (o,5,c) mnd [2,y) viffar mignificantiy By diffurent tetters [g,1.) end [g,r) diffe- significantly (F ¢ .01) ant
{F < .01} and (7 < .05}, respectively, Based on peirmise comps~tsons betwesn trestmants, EBatwesn [P < .0S., respectivaly,
yaars, by tremtasni, mesns foliowed by diffarent Letters {g,n] and [q,r} diffar significantly (P < ,01) B.GTVP = Gruss Total Value Prozist {yiale x price) where price = P.42%g,
and {P < ,0S), respactively. €.POST PLANT NG LABJUR £2STS = Lecaur for ®woeling an¢ processing vaiued mt the Labour
D.PREP TIME = Preparatian Time includes ploughing and planting, Based Droug>: Ralief mege rate of P, 3%%Mour,
c.POST PLANTING TIME fncludes weacing, harvesting ena thresning, G.NTVP = Net 13tsl vatus Proguct [GTVD = COSTE) where IDSTS [per haciare} = seed -
¢,GTVP = Gross Tctel Valus Pragust [yield = price] wners price = P.&3/ng. P.30/kg far « kg, equipment estisated P1,50.
8.NTVP = He: Total Velue Produst (GTVP ~ COSTS) wnera COSTS (per hectars) = sesd - P.30/kg far 4 kg, ®.GROSS 8ng MET RETURNS tc TRACTION are averages of returns by plot, so0 are slignily
sguipment estimated P1,50 different than returns calculasec usfig the averspe: of sctivily times and values,

f.GROSS end NET AETURNS are aversges of FETURMa by plot, 80 sr= slightly differant thun RETURNS
calculestad using tha evarages of ectivity times and veluss,

File:wPa?,6C TN Filesmpg7, 60 - e-
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TABLE A3 (Continued)

ACTIVITY Tiwo POST /P GRISS NET GRASS NET
TASLE A3 LABOUR TIME, PERSON HOURS/HITTARE, IN PULA, RMFI DOUBLE PLOUGHING TRIALS, FRANZISTOWN AREA, 1335-8

YEAR LOC  PALOT YIELD PREP/a POST/PLB TOT GTVP/c LAZJUA NTVP/z FRETURN  RL..R: RFTURN  RETURN
KG/HA HIURS HOURS H2UDS, LA [veinad PULA LAR/HRA LA3 /MR PREP/HR FRER/HA

ACTIVITY TIM: mST /P GAOSS NET Gss NET
YEAR LOC  P.OT YIELD  PASP/a  POST/PL/» TOTAL NTVP/d  RETURM  RETUAN  RETUAN  RETURY
E3/HA HOUAS HOURS H2URS PULA LAB MR LAB/WR_ PREP/MR _ PEFE/mA

W3 SINGLE PLOUSMED PLOTE (DMEINED

€7 1 182 g4 0.3 51.53 35,81 p.2t 0.18 -0,20 ~0.30
Sins.E 67 1 16¢% e 34.54  50.5:¢ 29,54 0.1 0.5 0.2 0,35

67 2 1&3 0 2.0 43.3: €.C0  -0.03  -1.12  -1.25
8§72 1 3 gs B7.73 37,82 34,32 .43 0.4 0.52 0.43 & 2 165 s 2,23 a1.08 562 -0.01  -0.82 -1.06
&7 1 5 s 3.33 32,25 23,55 9,35 0.33 0,32 U2 7 3 14&3 223 102,42 35.33 0.5 0,852 .28 1.18
&7 2 3 [ £7.22 JRetd -2.70 0.0 -0.5: ¢ -1 7 3 165 s 3 43,51 0.1 0,22
&7 2 5 ] a2 3 0.53  0.95 0.ct o -).62 57 a4 183 &7 ¢ 5 0.03 0.c1
&7 3 3 15z ag 67.73 B.C3 62,03 1.47 1. 2.¢° 2,33 © & 1sc: 23,13 o 0 RE 0.10
e 3 s ) 57 0.00 12,25 -2,70 0.03  -0.8¢ 0,25 —«.ga © 4 css 105 < 37,53 ) .z 0.10 0.0
67 & 3 125 s 53.75 3.2 5105 0.7 c. 0.73 3.8t E7 5 1&5 =3 175,75 222,31 107.50 6,21 0.82 0.5 0,82 0.£3
&7 4 5 a2 ss 7.E3 3.31 .95 0,63 0. 0.9z 3.85 5 1 1&3 120 167,25 473.28 23.40 49,78 0,41 0.33 0.48 c.57
67 g 1 Be 0.23 123,35 -2.27 c.o1 -, .27 -3 32 5 4 9&s5 & 37.90  157.14  27.05  14.35 2,25 .20 0.19 0.1%
& s 5 a 35,56 89.00 125,55 C.C3 3420 -2.70 6.2 -g. 0,96 -1.t4 5 2 183 . 23,28 143,42 5,85 16,42 0.0 0.02 0.1 0.5
55 1 3 150 33.41 88,50 131,91 64,50 37,83 6180 043 o. 0.81 .72 55 2 185 56 62.00 166.05  41.23  25.84 L 2s L.22 .16 0,15
58 1 5 a3 21.51 2325 5576 18.aw 19,73 15,73 gl .25 0.5 .18 st 2 153 217 193,30 234.45  101.5¢ 63,40 0.3 .81 G.£2 0,57
582 2 2 33.33 .50 33.: .20 3.62 G 0.0: 0.07 -3.01 55 3 1&5 505 152,25 210,83 217,15  £7.8% 1. 1.00 2,72 2.3
56z 5 93 21,82 25 g2.02 33,33 27,23 0.54 0.62 0.30 v.et 55 4 133 623 2:3.75  110.08 275.23 8269 .29 ) 2.75 2.67
55 3 a 5] 27.75  8S.06 112,75 37,8 35,13 0,34 0.31 0.23 0.16 %5 4 1&cs e 223.00 323,80 £72.91  Bi.74 .82 0.83 1.88 1.81
S8 3 s L1 .87 57.2% 83.12 153,08 15233 1,72 1.69 4.1z 4,04 55 4 g3z sy 495,75 i5I.25  221.60 7t.s53 .63 0.85 2,62 2,55
56 4 3 2€5 28.00  125.25 111.83 18,75 2.73 2,33 f.28 5§ &4 5810 53 291,25 265,35 232,63 4C.2E 0.8¢ 0.88 z.82 2.72
55 4 s 23 63.45  13:.50 116,33 0.67 0.58 1.18 Tt AV 2 SINGLE PLC 225 132,92 133.53 85,76 50,52 0.22 0.39 .63 0.60
55 4 8 131 26.53 74,50 76.42 0,78 0.75 1.92 1.81
58 4 10 205 24,13 87,00 111,13 Ba.1c 85,45 0.73 3.77 2.28 8.PREP TIKC = Erezaraiion Tiae 1ncludes plosring 802 plenting.
AV SINGLE PLOUGH 113 0.7« se.zs me.zy 4ros 24,58 0,50 0.47 .72 4,79 D.POST PLANTING TIMZ 1m=luduc mesding, hervecting mad thress:ng,

C.5TVP = Gross Tots! Velue Produzt (yistc 1 price) whe s price = P.a3/xg,

C.NTVP = Met Totel Value Product [GTVP - CG57S] where COCTS {per hectars) = sead ~ P,30/kg for & x3,

squipment estiaatad P1.50
€7 1 2 €3 70.75 £3.03 .2 0.12 0.04 v.Co625s for doutle ploughed plots Include two eq-fpent costs and one seed cost [P3,20/Me),
§7 1 2 223 78.26  143.28 3 0.12 0.57 0.5%
67 2 2 o 22,63 107,30 63 -5.20 0.0 -1,e2
87 2 2 22 45,5 27,75 12 4.23 @ c.2n -0.10
67 3 2 183 8271 23,03 278 7308 0 3 1.03
22 4 52 47,77 5375 20.e1 15,10 0 .15 0.0t
7 4 2 2cc 51,45 2,00 25,12 e2.e0 o 0.5 1,12
67 a4 4 125 53.62 20,50 11,87 a2 g o.52 0.71
&7 a4 7 2c0 63.32 22,75 14,72 8063 @ .73 1.12
67 s I 51,720 21,53 17 s ¢ .07 018 <
56 1 2 238 65.45 153,28 6C.95 a S22 D.61 C.
ss 1 2 212 72.08 73,20 25,75 c 0.€1 .31 0.1
se 2 2 22 11485 28,25 13.78 c £.22 0.®™ -0,
56 2 4 145 121,85 £2.00 15,50 c.23 c.45 0.43
sa 3 2 212 11,19 132,50 4] 0.21 0.15 0.:7
5 3 2 283 55.07 8375 128.82 257,65 zs.cs 1,62 a2 3.°5
12 2 133 51.C2  203.00 260.02 183.77  73.42 0.7 2,11 2.0¢
55 4 2 130 75.73 122.75 284,45 55,30 ag.on 0.25 c.03 0.c2
56 4 7 87s 58.37  158.75 21812 a7s.2s  £9.33 1.70 5,32 s5.22
6 4 E] BT 43,67 125,75 185.22 305.73 47,79 1.77 5.33 5.81
AV DOUBLE PLOWGH 273 BL.62  B5.79  15¢.41 83,05  34.12 0.81 o.57 1.12 1,02
- 20 ~
Fila:NPg?, 60 - 13 -
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