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TABLE I EVOLATION 50 CEUPLE PLrLSUIRC RESEARCH, ATOP, 19@2-A? 
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FIGURE I 
 SIMPLE TRIAL LAYOUT FOR DOUBLE PLOUGHIN TRIALS
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GENERAL ECONOMIC ANALYSIS
 

This economic enelysis is primarily bed on tee fectors: 11 the rerns,
based on yields, free different treetbents. and 21 
the Costs, primarily

labour, incurred in obtaining th ee returns. This section cill 
briefly
ealne the yields for 
 th three syotees, the 
 Labour required y ie 

bycte e ' returns Ira 
0

nd c 'aour.primary economic comparisons bill bebaed on a partial budges urtlyols. Finally, risk and some other factors
 
.lIl be dsousse d. 

Yields
 

An eb.rvie of yields received under the syoleo Ie presented in Table 2.
 
The primary conclusion 
rich can Ot drainr I that Sc significantly increase e
yield, (aoere 77 percent, ranne fror 36 to 3B perceta over a single
pioughe plot planted th bee day, SO ,. in Comparing IP and SP2, the 
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tended 10 pre qoite wait thus 
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to/ha,
outcoaes awithother hatd, lire F~a~ teown t oLa e t Rerde On the F oetxe;erteIcand Sf2 being epproIately more

ueL .
differenoes in yieds are reflecied In the economic analysis. 

cese re laftiu
 

TABLE 2 AV Pi E YIELDOS FOP OOUPLE P OD~hiNG ANC TRiI TIONAL
CHECKS, BY APEA AND CAPPlhA SEASO , ATIP, 19S3-E7.
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Labour 	 tiem weeding the DP plot. ton they spent .ee.diq the .oapenion SPI 

plate (these trIals had no TCI pLots).

Labour date wac ooLztee on the RIFI double ploughino triaLs In Francistown
 

for 1B5-86 and 1986-87. Thie Labour date 
is presented in TabLi 3. The Ict.Procesing hours relate to harvest, with 5 kg/hour being a reasonable 
data is based on tlings of ctiitins on 10 by 5D plots. and .s such Is average tie, far hrvesting and threshing grain. 
probably not representatie cr Labour tiee on Lerger areas. however, the 
date does givs en indiction of hue perso hours of Labour re distributed (d].For the Frecistoen trials there eas a significant !ncrease in total 
within the three ystoee. Labour in woving from, single ptlLghing one hectare, bo double
 

pLough In one heotre. to s!ngls ploughion two hectsres .
 

TABLE 3 AVERAGE LABOUR TIME, PERSCN HOURS/HECTARE 	 toI.There sare approxisately 30 percent Less total person hours used in
 
RMFI DOUSLE FLOUGHING TRALG. FRANCIUTOi the PEystem in producing the sae yield an In the SP2 systwe.
 
AREA, 1955-07/s
 

-(f -An 
 mncresse of 42 percent In total labour fro, the SPi systes to the
 
ACTIVITY TIME -yem OF resulted in a 107 percent yield increase over the twe year&.
 

YIELt. PAEP/b WEED PR0/c TOTAL 

Tees Fl[ouohin _Fours

5
 

AV SINGLE PLOUGH
 

1085-al 166 q 33a 32a 3B 103a Avrage ta ploughing hours for Francistoen, lbs-a7, are reported In Table 
186-B7 54r 28a 36. 11 75.w 4. 
2 YEAR AVG 11G. 30. 34e 24 Bea 

TABLE 4 AVERAGE TEAM PLOUGHING HiURS/HECTAE
 
Al DOUBLE PLOUGH 
 RMFI DOUBLE PLOUGHIN T RIALS, FRANCISTOWR
 

lSBS-86 347yq 71b HEy 66b BSbq AREA, la8587/
 

1986-87 IGyGr 5b 37d 2E 124yor
 
2 YEAR AVERAGE 
 228b 65b 43. 47t I5h FIrST PLOUGH/ TOTAL
 

YIELD PLOUGH PLANT TEAM
 
AV SINGLE PLOUGH 2HA 
 KG/HA OURS HOURS HOURS 

SB5-86 342yq 73b 75o 71ba 219b 
1986-a7 105 r 55b 153t ITyh 177b AV SINGLE PLOUGH
 
2 YEAR AVERAGE 2tE Eb H3b 44b 01c 1985-6 IExq 
 0 15e 15. 

986-137 5ar C 14e 14. 
5.ithin coloans, by years. sesn. folLo~ed by different 2 YEAR AVG 11o 0 14. 14.
 

Letters (a.hc( and .,y,z) differ significantLo
 
(P < .013 end [P ( .05] , respectioeLy. Based On DOUBLE
AV PLOUH 
psiraise comparisons between treeatents. Between 1985-B 347yq 16 14 3Db 
years, by treatment, weans followed by different 19BB-b7 bOyr IS 12 27b 
Letter. (g,n) end [qrl differ significantLy (P < .D1l 2 YEAR AVG 225d 15 14A 29b 
and [P < .05], raspebtvely. 

b.PREP TIME = Prepratiton Tire includes ploughing and AV 0 SINGLE PLOUGH
 
planting. 
 lECB-B 342yq 0 32b 32b
 

c.PRCC TIME = Processing Tie includes harvesting and 	 1996-B7 ID r 0 27bEb 

thrashtng. Z YEAR AVG 225t 0 30b 30b
 

a.Within Colueno, by yeers, sears fo:Lneed by
 
Seneral obervti 
Ohe can be ede concern in; the labour data in Table 2s 	 different Letters Ieb] and (o,yl differ sIgni­

ficentLy IF (. 011 end (P 1 .051. reiactiaLy. 

fas.As could be expeted, paraer hours cf :-eparation tiae ears about Posed on E'i-i e coeperionn between tratment&.
 
equal for OP and GPO, end were sboot dcuoS E1i prePerotion tile. Between y-s. by treament i..an. follwed by
 

different -ateru (g~hJ 4nd [q,r3 differ signi­
[b).Wasding c ie wea Ignifi-cntly r..ter (t-re then dotl] fur the SP2 ficantly (P C .041 end [P < .05]. respectltvey.
 

plate en compared to P c r EFT. In one year OP seedirg ties we
 
sg.,ifit ntLy greater than SP - di ng tiae. howe r , this Is en
 
uneopected .clption me the avera;a [for Mhlapye end Frenciaton iwo brief obervtions cen be eade 
 concening teas ploughin 

g hours. Firnt. 
date coebinedl difference tn eading tie. between SF1 end OP is 6.0 tas ploughing hjurs wees cn liatent over year.. These figures me eLightl)
hours, with GP requiring lees weeding ties. The overaL serage higher than the 11.9 rs/ha reported by Mahaetpys in 1983-CS and are about 

weding ties for tP is 30.2 hours Droster then for OP. Fosteer he e.e as the donkey pLouphing time of 1E.4 he/he used by Mhntspys in 
*alssaeent aurveys over the tat yars in the Francistown res indicate IB8S-EF. ]Bsk r] Second, slight.y lIe& pLouhing time as& reruiret for t.e 
that eppr-,ia1t.Ly 60 peroent of the f rers thougDt they spat Less second pioughiog on the double ploughed plot*, 
* findin substenisatd by
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ferar assesament 
 Intervi-es in 
 ohIch moat farmers reported that It took 

Los tie to plough the second time
took 75 percent or tee 

on the OF plots, SO percent Saying they
ties the eond ploughing. 


Returns 
 to Ltabour 
 ers caLnuLetod 
for the Frencistown 
 R t ias. 1985-87, 


and ere repurtea in Table 
 5. Returns 
 to tee, ploughing hours er 
mttn 

reported. A. 
 IIth the other Labour date, thee
indicators returns should be taken amor rotor Ie returns not absolute 
veatue. More complete Tablas 
on 

returno 
 to Lebour 
 nd to tmeem pLoughing hour. included
are 
 In Appendix A 

(Tabes 
A., and A0 as is a conpLtenet
L.ur are cood (Totte A3 of the dat, on whin' the return to 

TABLE 5 
 AVERAGE RETURN TO LASCUR, PREPARATION TIME A25 TEAM 
PLOUGHIhS HOUPS, 
IN PULO, pcl DOULE PLOUGHIh 


TRIALS. FRANCISTOWN AREA, 
19R5-67/a 

POST/FL NET 
 NET NET 
YIELD GTVP/t LAOOUR RETURN RETURN/n 0ETU0 


LO CST LABP'iRPREPziiTRAc/i 


AV SIhLE PLOUGH
 

15E5-p6 3 2
I6eq 71.2EEa.q 25.45 
 0.63 l. q 2.93q

54r 23.eEr l).82a
1936-81 


0.31 o.S0r 0.11r 

2 YEAR AVERAGE 110. 
 47.2Ee 
 22.14A 0.47 
 0.70 1.5;?
 

h DOUBLE PLOuGh
1SEE-GE 
 3-7yq 14d.7uy; 42.5b 0.75 1.e5q 3.Eq 

1-06-2: 
 'CSyr 4R.7yr 7O.e 0.3 
 O.r o.52r 

2YEAR AVERAGE 
22on 9R.05b 34.121 
 0.57x 1.03 
 2.09 


At I SINGLE PLOU3y 

.­

-af 342y; 147T.I q 52. 47 
 i.23q0.5F 1 1.33,4 
186E-e 
 lOP 4E.3Er 45.41h 0.23 
 -0.13r -C.42r 

2 YEAR AVEAG 225h SO.7Et Zt.53c 0.39y 0.50 
 1.23
 

d.With.n - -. .A .-.-..Cslunru. . . ... ... . . .
y yearn, ars fctLed .-.-... . . .
by df .er t letter. 

eE.tJ and (oy; d'for ti;r!f1,artLy (P < C11 fC IF ' -I!!, 

reepectively. Pasm 
 on postirie co..-mr 
s.n, belear treetoert . 
eteaer years, ty nrtnnertn, -ra- fcilceed hy different letters
Ig.n) and I.r differ 
 y IP < .011 ard (P <05S, 

r-ti l 


h.GTVP = 
 Gres. Totel Veus Product (yield x price) ehure price = 

P.43/ka.

c.Poet Lentirg Latour, 
vee nt P.Elhr. eAe sfttracted free the 

Sien Totet V-1 ProTn 1sftr resr no Fre p - 1rn-r.cn 

Trrctior hors,
sere calculated. 


A nuRer of otseretniers 
 cn be ceod corncarin; 
the returns to Leboor. tr
 
proparet:or tie., 
en) to teor PL-.in i.tur 

[)e.L.ebour Is the major input to the cropping system.. Grosa nd nat
 
returns wre cte a to the sase value because of the Ice ncr-Is ourIrput costs. Thue ory re vaies em reported in TeLLe 5, 

IhI.Fc-t ItrtinC latob co tn cvr the to, yeri eori ti flo'rtly 
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greater for CF csrpered to 
SFI, but significantly Lose than for SP2.
 

(c.Over the years
too 
 the net returns 
 to Labour sore sigrifiaitty
 
greeter f4CE] 7t CF corpared 
to SF2. Write not aignificert Cf shoeda net return to Letour iE uercent gr eeor then for SF1.
 

[dJ.The net 
 returns per preparation hour for OF 
 were, shit.
igniftican. 47 percent not

end 72 percent greato than for SF1 end SP2.
 

respentivLy.
 

(e.l).t returns 
 to Labour in the 
 P cytes for 19e6-S7, poor rainfall
 
yeer. cueIed the tabour 
based drought relief cegs 
of P.30/hr.
 

ff;.Nat returns to tees 
 ploughir; hours 
 ar- of interet if there Is a
 
ptouGlhpLerting 
field tie ccntroint. 
If tlkt it trhs cece, then net 
returns to trertior hor spert o- OF ere Z7 perent end 70 
percent
greetor the, ret-rs to trartIc. hours spst or SF1 or SF2. 
reePentisvi.I 

gI htie returns to SF2 trautior tine were neagativ in 1986E-17, poorrainfall yeer, tney more tppro 
ie tely equal to the urban inimu a eaa 
rat. for the OF trattion time. Sn the better year. 1985-86, returns 
to traction 'or 
OR were sve times the urban mlnie 
sage rate.
 

Perniet Budet Anlytt
 

One Oy of 
 copering the econoecte 
of te sutea is to estimate the n 
t
 
gain (or toes) in changinanalysis free one spsten tc 'he other.prooides a useful g tst PartioL budget
to do t',s remrerison. 
 Ir the partit

bud get analysis trly those 
costs or beregits whic 
 are different Eetseen the
 
tee .ystee s rs considered. 
 Consideration 
 is given to reduced .otee rd
 

added benefits nfochanint from One 
 yctee to the other,
g ion Give pominise
to the shrf t I eert under edded 
costo and reduced
 
bonefits, 
 rcn e r ttled r outtrtnso from the 
gaeins to produc net
e 

gain [or LrsI from chr lir ste s 

p rtiet bu dg et ae ty ti fo r th e c e bir e d o ae Leop y e nd Fre n ice oo n O P dote
mete is praenter in Tarte 5. The chengen conicered are: tom. doube
 
plough one he-t.e 
 insead of singli plo.g 
 etre, ar
ar he Ind I to toube

flouCh or hector, rattrr tren single pLough too Veter.e. The portfirst 

of the tebte preserii , Crtel budget oalrici tesed 
on overall
 .eregvIitn figures. The scond pert of the t. L . reports or nurter of 
aub-sets o data by Location end eeecer. It 
eso iroludes sensitivity 
aenalyst to chigesr 1, Ltabor and grein vses. 

To the extent possible resources mere valued at their opportunity cost. 
 For
taheur 
 the nLabour
Eaed Gr-ght Relief sage we used 
and for yields a roouh
 
average of locet pri ca 
 se u se. This analysis 
is aied priearily et
 

dreught controLling households as enisL tratioen see 
used in 
the eraLYFis.
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TABLE S PAFTAL 9RUSTF: "OUBLE PLSUGHINS 	 (c].Tns censitivity anaLysis shoes there sould toTRIALS, MAHALAPYE 	 a net ciin for alt yeersend Locatiors from 

A N C F R A NE S T W h A R E A S , 	

and for tao of the 
a SI to OP shift. For both yaars in Francistoen
1 PE 3 - 87 	 four in 
 aelepff fro. Sf2
e to FE soold
- - - --........ . . , ' ' F 

rduce gte n. 1c.toar I I.tu orr52 HA 	
I e t , et .ert.OP I HA 


ahith atrosrela 
 tiely tarse not tos fro this shift.
 
VS SPE HA VS SP 2 MABASIC BM"G" AALYSIS/s 

(d.Intraesing
........... .... ... .... 	 hol value of... .... ... .... ... .... ... .... ..... 	 labour ad decreasing the value
oasse re ue tion it net 	 of grain bothgel or the otlft fiee SF1 to OP ohila theta 

REDUCED ECCT tin Fll}

Seed Saving (9 39 t/k) ass en Increase in net gain for this crngo
-- 2. 25 	 1r vaeluetiot of resources
for the shift fros 5P2 to OF.
Heeing Tien SooirU 1022 t/nr) 2.37SP Harvesting Time 	 14.e4
[o 3 t/hr: s.51 
 19.91 


(.WhiLe thers
ASSES BENEFIT 	 16 2 tandeney t shossnot gain flos shift to the OF 
Double Plough Yield (0 43 0/kg) 	

system it is ipcortant to note that the aonitude of the gairs.84.71 	 or
B4.71 

l0 isFerelatively einor, 
not exceeding E4t/ha.
GUL-TlL IOCOEASSS 
 26.59 121 .71
 

ADDED 	CCST 
CF SecenV Pug-h 1 3E t/ht) 11.30 -ik Anall
 
OP Ha--et- time (6 3E t/hr] 
 16.E4 
 16.64
 

REDUCE.' BhhDFIT
Single PLug; 
Yl'eld 0 2S t/kgj 47.67 	 CeneralLy • farmerta2l havee one
103.03 	 idescf the rickcroppIng sythr ist a 	 cf ur; ftell r urder theSUE-TrIAL CECVEASES 	 LItcI hi,. X -at t IcrI f­75.21 
 119.67 
 dlfferent 
 Otkppltt cyote, Coholdiration 
 0 taken not only of costar 

NET GA:N 	 sdditionol inputo (htint lbour cash),
20.7E 2.04 	 on the pFtontlct net gemn i, returns
(shethar considered in teren of aield ot cash celue], but the
else Increased
 
or daetesed 
 risk of heoitn o crop failure. 
 If fermers perceivaemat
SENSITI ANALYSIS .
. .
 .. ..
 itote... d risk tdtthe tys

Lago thn 
hs tea, then they nill often oat to see auue et ganfn th elsiift Ge ceele for the !nereenedA

I ELCG/tMNhalapye Area, 1963-e4, EMFI, -o7 
 23.73 28,14 	 risk. The opposite is aloInduce 	 true, a perceived decrease In riok *IL
fermero to shift ytete never if 	 ofter
RshsLtpye Area, 1954-EE, S-Fl, 	 the reio from dci n cc asc=10 	 minieol
16.82 -27.43 	 t

Under the SP sys
shaspye Area, 1225-So, iFMFI, nc31 9.A0 	

em sIch ATIF her beer tent n,, the niber of flosgh/pLertIE.13 

Mahlepye Area, 	 deys aeetabtr t farer is199E-E7. RMFI, n=14 32.37 -37.47 	

reduced. Because o..e of the risk reducIng
strategile
Fraois.oan Area. 1-S5-bE, Poet, -10 1C.72 	

used by farmere Is to epreed the number 01 plantirgs over aa Long1E.49 
 a parIcd ard as meny dey,
Frnclstown Area, 1gl3-E7, EFI. nlC 	
-s pot.i be, te hift to P E) Involet a2.72 72.C7 
 perceived aed/cr ret increase ilr risk.
 

RESCURCE USE AND VALUATICN/c 

Labour Accurete eanutement of rlsk In vrry
valued at 53 t.nr./d 	 diffiuctt at It Celeral I ihoettes14.45 
 12SF 


a/ tr 
A fee
Gr1it "tal 	 Sc , r f.r.r.eptilria t E/k e I ' 	 i ll u,. Itdothr, i tioheve t-e Sapile o e t Franciotoer data oa ari eportCdi Tablr 7.
 

e.Rasic bud St calculated Ir- e'e 
 ' tic , seloes Seveta ceerveicr e y tt re, crcrhilrend yields reported for the year. and nu er of 	
-

E rink:

Obsar ne heen
holens
under 5-1 tiVi.y a.aly ois. Lou~ nt ue dt Letnur Eased Grought

Relief oge end grain vltued at pproelate preiilin; 
(o, A stochottl. deelnnce eraty:, la ril Ilesyi, t eel-niqu baoed onrate. 


bVatuer used 

cumulative distribut:on funCtl on aend ctng
are thce rored 	 the dcieon rule that thein indivldcet Od er da catiton
of grain oales slightly fros year tc year. 	 fateer prefers ecre yield or returns] of the Frenoi~toon R)2 Doubte
ploughing
e.Based or e-n of 	

Tr!el rouktno Indicated that ylelds from both OF andalt obnervn tiin use- SF2 
d.Th urban lrl ege dointet [are preferred to] SiP yiclds. 

L . 	 in beoll budget. 

t. 
 N e other Oetnlusiors


tonernin, rk can
.Tna eprolIete SAME guarertceeArice fer producers of nrber 2 
ne drac fru,eto astic dcmirearc enatyll of 

yieLds on returns ot the first end ecord degree Levet.
 
eied aorghue over tri perlcd.
s 


(b(.tne measure of ril is tre skewness of the dttrihutioro. Trit is er
S.erat. 0 arn tiene cen be eadror - tie Indication of hoc often the actual yield a) br IrliI bud get emynll 	 t i er.A. .maht t elp ed, the dittrlt, tor-a Ift ro lettore ceke', 

than haLf of the years the actual Yield east(aI.Based or ths -tehIred date a cllt 	
Less then the seen. 

oi. tIf 	 c. I louIg.;hng 1 haeoear. 00double ploughing one hctre vnuld raise Ine value of production from
 
the halttre by P37 andeout producee net ;aIn of P20.76.
 

(b]. ccrresponding 
 shift from cingle pliultirg S hecteres to double
 
ptau~hlng one hectare would 
reduce the value of production by Pi and
 
ee-Ld praduoc a t gain of only P2.04.
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yielv., 
 bated Cr - a-I0ur of 7C kg/ha, CF otC plrfored EF1 in I*

Cases end SF2
TABLE 7 OE INDICATORS OF RISK. 

in lL but on Case. CF e a specified lhIl"ua
DOUBLE PLOUGHING TRIALS, ATOP, 
 retor: *ore Covsistently than either SF1 
or SP5 thu Indicating a
 
1983-87 


tower risk. Ulv 
G .ailaum of 100 kg/h. In Kahetepy.. OR end YPI
VAlIABLE .
N MEAN mE5AN EA. 5 5 ilIMUi resuLts were sl ill.r to Francistoen. Although the date Is not
int.u, 1is is likely that, for MaheLapyw, the SP2 eylae wilt eescv 

the iniaco acre than the SF
FRA.CISTOCN - RMF DOUBLE PLUL'%P !'ALS 1485-87 
often system duoe tC the high TCI yields
 

in wany trials.
 
YIELDS EG/HA 
 70 OS/HA

S PLO I HA 20 110 B So H5
 
CP I HA 2C Oph 1 7C 75 
 9Zh-rFec tor

S PLC 2 HA 2t 225 so 
 cc
 

NET RETUPN TO T:T' LAPOIJ PULA/HR Whether farsers aLlI shift frow yn. crCppirS system to another
P O.38/HR - ,-t orlv
determined by the agranr icEInd
S PLO 1 HA 2C 0.47 0.42 eConics of the shift but vs Influanced by
55 

OP I H 

55 physical, socIL end psycholgiceL consideratiocs. Thane has been a gres
PC C.57 0.42 
 60 E5 

S PLO P HA daal of interest in OP In the Francis- a ree but auch Late
2C 0.39 .PA Interest in ths
60 N45Maha ye area. ey-rat 
 factors have been hypothesized as contibuting 
to
 

thmi difference, incruingi

NET PETUFN TC PREPAFATIh TIME FULA/HP 
 P 0.36/HR
S PLO I HA 00 
 0.75 0.52 
 55 55 
 (aJ.Differesoes in econoric orientation.
OF 1 HA P0 1.03 0.52 Farmers in the Mehaeopye area75 6b 
S PLO P HA P0 0.64 0.11 70 40 

way be sonewhit a1re Criented tcenrdaneevinzin retrnr for a i.-laa 
ory 
 puts. White farmers in the Frasciet-on 
aree may be more concerned
 
aith some or the sociL-psycolooicL issues.
NET RETURN TO TRACTION HOURS PULA/HR 
 P 1.00/HR
S PLO I HA 20 1.64 1.07 Eo 50 [b.Phy.Ical factors. These factors way Inctde
OF I HA 20 differences In cII tyres
2.12 1.15 
 75 
 65 and the Generalty areICfficult 
 det -epist of lend in Ohe Tute
S PLO 2 HA 20 1.37 0.25 
 70 40rea
 

FRANCISTCDh - TOTAL N CO PAR SONS 
INVOLVING OF1 E3-E7 
 (cI.Soclwl-psychoLogiccl

YIELDS KS/HA issues . For aeeaple if f rer .are ailltting to70 KS/HA 
 Increase the ;ntansity of their efforts
S PLO I HA 49 203 127 5 SE 

SP ait i ncrease output
 
PD I HA 49 305 214 

lthut . decrease in area cultivated. However, If faraes do no
63 132 
 wih to Incras the 
e Intenity of their efforts, than a ehift to OF 
FANCISTOtN - TOTAL FM siLL .qui,. reduction areaCOMPARISONS INVOLVING OF 1985-7 r in cultivated, which may not b
eccaytehle. It i. pos.ible that ferarc in
YIELDS 00/HA the Frercisac eree oe
70 KG/HA 
 acre 
 ili v hg to incei.. thai r effortsS PLC 1 HA H1 76 0 for y rhape they have fever73 27 
 Iltrnet , ih cr to irve t their frort) acre thar ere ferccrI
OF I HA S1 135 0 
 69 36 
 the Mhilepy. ores.
 

YIELDS KS/HA [WITHOUT COHPARISONS WITH 
D YIE] 7C KG/HA r t ; 
41 1E1. o at P-ychnLcoIcaLly in theO PLO I HA Another factor, et.ch .eaee t be lipo 

FraCistan are., is the affett of 'lest; side by side
OF I hA 41 ctapariene.
299 21C 61 
 Be Fm r oers have aentioned many time 
 that the Like the Looks of the
 
NAHALAPYE - ALL SF COMPARISONS 19E3-87 double Ploughed plot. (vigor, stand density, height of plants, Ott.]
end re witlting to invest the 


6 


YIELDS KG/HA aetra effort In SF. They Iln Indicate
IOC K/HA 
 they think they asIt
S PLO I HA 71 get yieLds In drosaht concitions froe OF hen
be 
 they i11L not fro SF1.
 
DF I hA 71 
 7c
 

CONCLUSIONS.
 

[(].Tha OF variables in tie RMFI arelysi 
 t-der to e tet teer SF nes Fro ATIP.s experience ath doubts ploughing se 
hate treat oetnral en-al
at a slightly higher rate than aith., the SF1 or SF2 systems. Thus, 
 Conclusions:
 
nile the .en 
ey be .rac tine, the farser I nct going Ce achieve
that mean quite a, often a he/shj iLL achieve the mean under the SF1 
 (e].Thlra i a Ir tncreese It yIlId fees double
or SP2 aysteme. ploughing one hecte-a
 

compared to single laughing that hectre.
 

[d).ThI wediane 
tended to be higher for O compered to SF1 and SP2. 
 (O].The economic analyls hIa net produced a clar cut 
anser. There
 
appaara to be a benefit fro.(.).Ona type of risk enlysl 

a SF1S SD shifo The benafits fro aI. the safety flet enlysia. Thia anLyli ahift frem Sp to O are mied.deteraines how eystem
each performs in attaining a pra-deterainad

mini.u for one or sre varIablIs. 
 In a comarlion of Frncistoan 
 Io).Tha anatysis has been perfored on 
tea and. of a continuu, in %ha
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2.25 

sens. that the Opportunity Coat Cf the first CP ploughing has been
 
either no opportunity coot [outide of the ploughing labourI or ir. 
value of tha fLt L yIld of the hasttsr. not planted on 
the first 

ploughing. Artua- far.,, prcre il it prot.tly fall tott.er those 
t.. . . .tr.. . th y say e0L be *i LLing tO do some of the first 
plouging on reduced Sc I Imcieture ihen they enld ret normally 
Ftough/ptno 

[d).Thue me cocluded that there met need for a, in-depth e.asination of 

apmcific agronmic 
.rd aena;erie quostionc 
wich willIalle for the 
lipreoed terget'r; of ti.e h-cossendotien to se CF in terms of: (13 
site considerations, [21 il mioture ornuidrsiao. are 3) 

ipLaantatioratPete; ee, 


TECHNICAL ISCUTT 

Dr. Sielert ies d' FusCe r reer of e-hr lueL ise&&. utd Like to 

focus on te eoaro - or r 
5 

too s;- t teoni lt site end tIreor lire,and briefly aenciu a tir:, phosphate use. Treat, issues may beedr-sa1 
dthrough partial budet &raetys [(TaLe F!. FcI infu ttn contsired in 

Table S sonerl. pointe can be mates
 

(.).Th.i idmntif,:aIun of hign putentie eitee fer CP will Lt o the shift 

from SF1 to CP c bensre prfilolte. :hLs In a systemahere tho 
ir-er he uin OP. itI ould * . profitIble to 


p lu.gh irG he hIghl Pitit'-elte frHigh 

g n
 

(t .For farbrs h . ust ir- tre.tora tie egatie reiurn to hiring 
tractor encountered in Col; frua a SP1 to a OP ay'tem would not 
Juetify the arift. In fact, Ginen that the returns from the SPI yIeLd 
do ret Coo-r the tractor hire ceat, ld r ahift to CP Is net Lots, 

it would b better ;or the f.rl- l o po;h a a ILL If traictr hire 
is the only oure of ploughIng. If ire farmer muut hire dras;ht, the 
Loeer cnt siaolt draught I tat least 7ufitacLle. 

(e3.A shift fro Sb2 to COF e morn roepPloaod. If fLrdn er soI m tle 
free the goeerreert or reet Ittncs o I y for plouchgr;, ther doub.le 
pLou-h half ee Lendmuch eOul ree a eklh ret ede-tm e. Th- aft 
Could reduce labour requi ram..nt but ale. r-c.ue totel fare 
production. Thue, for diought deperdert husert L ire IChOIceto 
sake the ehift iIIL depand on a cobiratron of Iabour 0OllilLnIy,
 

eetniction en the 
 ue of
If fund., and rie.lath iaportiaCr

profitabtility -esue totsl fsre producti.. 

[d].Phoephate use provides 
 good raturns on hIgh pcer ti aIta in 
shifting fros SF1 tr OI but ct for aLL sItees hirwd. Heeer, 
 Iif 

a 
 fsrser I susing phosphate. a 
aift fros SF2 to CF eould Lead to a 

ose e seat .eeso, ard the detat moul0 be to stays it sile 8s.l 


pbooghirg Swohectres. 
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TABLE 8 PARTIAL BUDGET: DOUBLE PLOUGHNG TRIALS, RAHALAPYE
 
AND FRANCDSTDWN 
AREAD, 1983-A?
 

O I HA OP I -A 

AS 
 -VA
 

BASIC BUDGET ANALySIS/a
 

-------------------------................----------------------....
 

REDUCED COST fin Put.) 

Goad Savir (0 3 t/k;3 

Weding Ties Sig [6 3G t/Fr) 2.37 14.84
 
SP Harvesting Time 
[0 3E t/hrj 9.51 
 1s.91 

ADDED HENEEFT 

Double Plough Tielo 36 40 t/kg) P4.1 E4.71
 
SU-TCTAL CNCAEASES e6.59 121.71
 

ADDED COST
 

OP Seord PLcu;it 30 23 t/r] 11.30
 
OF Here etn -tie 39 3E t/hr 16.E4 1.F4
 

REDUCED BENEFIT 
S.G;tl PLeugh Yield (0 Z5 t/kg3 47.R7 
 113.03 

SUB-TOTAL DECREASES 75.91 
 119.67
 

NET GA!N 
 20.7E 2.04 

DENDITIVITY ANALYSIS
 

-ur--r--e 


Fotentil Sites/b 
 15.94 
 -34.!G 

ALL Sites/s
High Patrtiel Sites, with Fhosphete/b 

ME.BD 
145.25 

-85.99 
9.70 

ALL Sites, with Fhosphete/r C.43 -17.S6 
Traction cost aitsO P/n./d -17.1 2.14 
Traction co t t 2 P/ha./s 7.09 2.G4 

.Be ue a.m............e.... .r . ig.hd ea o thr vselIsee.. 
and yields for Mahelipye and Frorcistor. 

b.Eeed on OMilepyr PI triale 195-GE. high potentisl mites hieedeep to lee-scaly deep slls with high 
total eter hodinj;
 
hesisy. 

.Bese6 l HehelPYaP 91 ir|i 1 85E-EB. 
d.GBsic budget usirg AFP trsctor hire rate. 
e.Basic budget using sverege donkey hre rote.
 

IMLENENTATIth SCENARIOS:
 

ATIP has Identified le er Ienri erem think SF mould be a good 
sropp ig system. rust of the 
sceneries ere promised en trctior 
 err.rtip
 
Or Contral se hc0ing to hire 
tractien greatly redues 
the potentitl gain


ieLty durirG bc, yield dr-uut yeare . Ir addition control of traction 
etlcee fiersr greater choice in the tiing of 
plough operations.
 

t 1s1 !:_nt - Whore are rer facesa Lend censtrlnt either
 

because no additional Lard ye 
esiLbLe [i.e. NE Diebriut) or beceuae
 

there is e easlI ero 
 cleared, and additional era ye difflcult to
 
cLear [I.e. 
 tien
thotof. u-iticing the .,tsable Lnd 
 scre
 
Interoiceby eit 
OFaill Increaee yleLd frs, the seiltbLe Lend.
 

(b3. .. tdr ... r Cen_*ri_ - I pfrmer faces eedig Labour
 

Constraint. ther eeedarg Lab cur can be reduced significantLy by 

hifting fram mingle 
 ploughing hectare. 
 to double ptoughing one
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5 

beat.ra. 
 Bird siring and hrves: tabo, sIght also be 
raduced as 	the
farer would hws 
 to .o.er only 	half the 
are. The,. is also a sal 

d- ... e In weeding Labour REFERENCES
in shifting 
fo .1PI to DEF.
 

ci. 	 o.. F. 
r .. ut h ypcrjy_ . j - When the opportunity ATIP, eFarming Systom Activities at
cost of the ahlapye, Sussry 1S8b-BSe
 
first pLoughing 


ATIp RPI, 1986.
 
of the doubt. plough
by ptou;ing In 	

ty~t. can by reduced, possibly
the ptrioa fter a rain she, 
faerers will no 	 DLonger
pLough/plant 	 Baker
baoaa.e they bonsisar 	 .C., eArsbl. Furning Destepethe soil 1- dry but ehitsII is t 
Priorities in the Central


silti ol et enoucch to Agricultural
be ploughed the patential benefit 	
Reton. So twana: A Farmtng Systeas
, in shifting 	 AnaLysi


Diaserstion, Michigan

from SP2 to OP 


State Universitye 1s7.
lteases.
 
[d}. Hih 
 Pc • j__lSsaniche

t entitlS hoL Iaoy - I , p tertl S. F. Worsen, S. Nesikers,
td). j 

ot t lth deep .. itaend and P. Drop e199 Draught 
hiG, Nan.geaentse, bolting .. Pacisy. 	 and Early Floughing Trialtenon Dr Iislfio. 	 ATIP PR F86-3
than DP sIl 

toncentrata 
 [LenIaed), Augcst lht'.
 
Zn a CP scheme tr. tho le sitec to produce a 


resourLes 

ploughing shOuLd 	 Grste- rspone.
tor: aIth terSe s1ter. 


Heinrich, G., 
F. Bursan, 	 and 
S. 	Mas1ikre, a E
1 9 7 

Double Ploghing
 

t-.-1nn 	 ro 1usce d'on ot r Triale 
, 

ATIP PRInIud ytt 	 F67-5, Septasbor
lug Iin It,auaiLtlr,	 1987.
it is hypotnesized 
 that 
 it sculd 	 be 
 tansfictir 
 to 11-e the firtt
plouhing 
of tho DP uysoee done 
 by trootor 
0n 0n-prnting 
soll

solotura 
 onditior. 
 Aise Draction -ouLd then 
be used to 	plart the
GF plots 
 on aubeaquent rains. Betts aed contro! anutd be 
obtained

if the tractor ploughing could be 
 done 
 st interval 
 withsri..t
ptough/pLantinQ 
 between. 
 This system 	 would 
 greatly reduce the

potential 71sk 
 of totl crop 
fa:Lure Inherent in a of
dtzogh/pLanti 


system tractor
 
gae rge rer 
ona single dae 
 as is common under the
 

suboidized 
traotor otreveu
 

ff. T-c nrn Tiee Const n 
 - Whore Share 
i astral Ion 
ties conher iot
due to Lmited 
 days of borroe
d I.em ailabitity or beeause of
Limited pLanting roins, tne 
 retrnu 
to tls 
 time say be greater if
 
tier is spent on DF.
 

REMAINING 
ISSUES
 

There 
 are aeverat 
 issues concerning 
the iepleanrtltion

shich ATF 


of d'itle ploughing

aOut tLie to 	 sea addressad. 
 Some 
u these are Listed heret
 

(a).5saource 
 mpticetions for 
Implementation of 
DP on a sate fire bais.
 
ibl.Effect of different Beading rates.

CI].Combinations 
 of DP 
 with row planting [should they 
bn extended ase
 

[dJ.Additional work on combining DP with 
phosphate applicatons.

aJ.Ptntintiat response 
of DF when 	rainfall returns 
to curu normal Lteelo. 
I I.Additioalt 
wurk on 
risk Considerations.
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APPENDIX A
 

TABLE A2 AVERASERETURNSMTOEM PLOUGHING HOURS IN PUL., RFI DOUBLE PLOUGHING 
TRIAL, FRAN0ISTOWNAREA, 1565-67/. 

TABLE Al AVER/OSRETURNTO LABOUR,IN 1	 TOTAL POST POST/PL lASSPILA, RMP, DOUBLEPLOUGHING TRIALS, FRUNCISTDOW,AREA. 985-B7/. 	 NET 
YIELD TEA A CTVPA LABOUR/c REVP/U RETURNS/sTRACT 
KG/HA HOUR HOURS PULA PUSTMULA IERHR PERHRA TTY TICS POST/P GUORSS NET lASS NET
YIELD PRES/H REOT/PL/ T G;VP/ LABoUR oi;;,e. FETURR/?RN r RETURN RETURNK'HA HOURS HOURS HOURS 	 AV SINGLE PLOUGHULA
J LAB/HR LAS/HR PREP/nP PREP/HR 15m5- lEq Iso 7D 71.29a 

q 2E.4. EP.5S-,o; 3.11; 2.93 
q

AS RIE P 	 19 6-E7 4 r 14 3 47 . 23.2 6a 17.62a 6:r 0.33r .11rr 10.52 YEAR AVERAGE 110; 14a 5Be 47.29. 2,.14. 44.5-9 1.72e1 AL-AS 15.; 31e 729 	 1.52102. 71.22,.q 25.45; C2.59.Rq 0.6C G.62 1.41q 1.32t19--7 54.-
 253 47. 75.. 23.2Ecr 17.5, 20.55r 
 0.25 0.2- 0.17r S.07r 
 AV DOUBLE PLOUGH
2 YEAR AVE,S3 11C. 31 
 5a 63. 47.29. 2Z.14. 41 .55-- C.50 C.47 0.79 0.70 	 31995-96 
 347yq 33b 114b 145.34yq 43.29y l4 .9-yq 3.95; 3.71; 
AR.DBE ROJ7n 1B15-7 109 27b 6E. 45.7Cr 2-4.95 4-.0Er 0.Er 
 0.52r
YEAR AVERAGE 226; 29 o 90b 95.050 34.12n 92.65y1995- 3-47,, 71. 	 2.21 2.09114b 1R; 14S.34yq 4-.23b 1J43.39yq .2 C.19 1.90q 1.5q196-67 13Syr 5B Sea 
 lO4sy 46.7Er 24.9E6 44.0E, r 0.402 YEARAVERAUS-:E; 64. 901 	 0.39 0.30r 0.26r A' 2 S1'GLE PLSUOH154b 95.022 34.12b 92.65y C.61. 0.57. 1.12 1.03 1185-66 342yq 
 325 14Eb 147.15;q 55.5By 141.75b; 3.04; 
 2.97q
 

AR 2 SINGLE ROOTS 	 19 6-e7 18yr 27; 119; .3Ryr 4..41; 40.99yr -o.2cr -6.42,2 YLR AVERA.? 225t 30 133.1995-HE 042y; 72; 14M 	
99.76 50.53: 91,30; 1.42 1.2322Ct 147.15cq C2.47 141.75;; 0.53
I986-E7 109 LU; 	 0.5E 1.41q l.33q119b 1775 44.3r 45.41b 4 . 2r 0.26 0.?3 -0.04r -0.13r

2 	 a.Wl h-1 coluens, -ren. folt. by different Letter& c2 YEAR AVER5402b Es; 13a:, 199C R.7E; 50.53c 9I.35 	 t a,- rd 1,,y) dlffer0.42y 0.39y 0.86 0.60 	 *igniflcantLy [P C 91 eSd 1P < .05), r-peRt;eLy. Bae1 on pa.,reis
bo-parfs.VIthin ol-snt, 	 5d.sEaten tr.by years, aams fOll e Ey diff:nt Ltter.s ( 	 aen64, fetes., 955?., tyas5cJend [1'Y) ciff-r l9niftcantty 	 treo n, eno fc-t.Le69 diffrent tatters(P C .ll ans (p .05,, respetioely. 	 [;,.' end [;.r] dlffe- sli;sl ttey I E.01)andBased on peiri:w cepsrlaons beelron treeteent .eteen 


of treet 
 [P - .05 * tetpbtt oty,.Rar.. ,n means foiteae.;by different Ltters )o.,) ens ( ,r) differ ig;nfitantty (P .011and (P < .05), resec loIL. 	 EoGTVP = res Totet VaLue rR (9 .0 pri-ejere prts= P.40-kU.PST 
 roesnb.PRSP TIME = Preperation Thee iMtnues cto4hing and plsn ,g. 	
-AT'N LAOUR TS La,;,, f C 

; end processing aLed at the LaEbur 
9c.POST MA1TINS TIR inctuso eeln , heroesina ens" 	 Based Irougit Relief aego rats of P.39nour°rng. 	 0d.NTVP =.GTVP Gross Tos Rat Produ L.pricee 	

Ne:titet Vet;, Prosut iT - C055 snare-. C T pSr hEcosre) sed ­[yield n 	 =ric = P.43/.g. 

= Het Total VI.e Produnt (STVP - P.30/g for kg, au'uIen astleets; P1.50.
.NTVP 	 " COSTS) eere Cl.TS (per hEaztsr] ese d - P.30/k; for 4 kg, a.GFIOS ano NET R7TRRNS to TS-OTISN soar ges of return$a9
int etimeted P150 


ptot, a ra eLightly
 

I be05f.0iOS end PET RETOES are seareg! of E 	 different than returns altclated usil g th ivaegec of ectity ties, and eatsi,plt, so er ityN different Sian RETURNS e 

clo.uletld using the ee.reges of 
iot ties. and -Lo.
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TALE A3 (Continued)

TABLEA3 LABUR 
TIME, PERSON HOuS/Zb-1ARE, IN P.La, 14F- DOBLE PLOUGHIN P/IALS, FANCISTOWNARA., 1335-2 Y!VPTY 
 ALP T-T5 
 POP// 
 GROSS NET Ros MET 

YEAR LOC PT 
 YIELDNP111 112'1' TT2L 1T1, LAP UR N 1-T/. FL/PPYEA; LOC 	 RE.,RN FErPURN RET/RNPLOT YIELD 
 PREP/a P21T/PL/b TOTAl GCf'/c LA93JR 
 NfVP/d RETUPR 
 RETURs 
 6TU421
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