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1988-1989 TILLAGE SYSTEWS TRIAL
(RESEARCHER MANAGED/RESEARCHER IMPLEMENTED)

INTRODUCTION

Thase trials ware a collaborative effort batwesan DAR, ALDEP, ATIP, INTSORKIL
and tha SACCAR Land and Watar Msnagemant Project. They ware similar to the
Collaborative Tillage Trials performad by ATIP and DAR in 1985--1987. Tha matn
diffarances batwaen the current trials and pravious onas, within the Francistown
ragion, wera that the racent trials:

(a). Included a modified deep~ripping treatmant;

(b). ware truly national in scape;

(c). 1Included participation by more research and axtension groups;

(d). A soil physicist was ascisting in guantifying tha physical effacts of the
diffarant tillage practices on soil charactaristics.

Tha trial design was.agread to by rapresentatives of all tha groups involved,
in a meeting at Sabala on 15t August, 1988. Objectivas, justification and
approach waere written by Dr. N. Persauo a1 are included balow. Tha only
variation that occurred in the Francistown region was that at ane lozation a
sixth treatment was included. This treatment was “skip row planting”. Skip row
planting 1s planting twa rows of sarghum on 75 cm batween-row spacings, and then
leaving an adjacent araa of 1.5 m empty.

OBJECTIVES
Tha oirjectives of this RKRI testing stage work wara:

(a). To 2valuate tha performance of tha deep-ripping system on seedbed and
rcstoad prep. wtion, on yields, on soil moisture conservation, and to use
iL on various soils and under diffarent rainfall conditions.

(b). To evaluate the affacts of severual possible improved tillaga options on
sorghum yields, seadbed and rostbed conditions during the growir- season,
and thair effects on various soils and for diffarant rainfall conditions.

JUSTIFICATION
Primary and secondary tillage are aessential aperations to ensura proper physical
seedbed and rootbed ccnditions far sarghum astablishmaent and growth, and for
weaed cantrol on the s011s of Eastern Botswana. Pravious studies on sorghum yleld
response to tillage (mainly on-station by the OLFRS und on-farm by ATIP) have
shown:
(a). Al else remaining equal, the doeper the tillaga, tha highar the yiaeld.
(b). Responsa to tillage is govarned by the saasonal rainfall pattern.
(c). Response %o tillage is influenced by any soil management factor, such as

weed cortrol operations, that directly affects soil profiie moisture
content.
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(d). That over saveral years, the deep-ripping tillaga systam may have potential
to increase yfelds.

(e). That two primary ploughing oparations, the first early in summar and the
sacond at a later date, depanding on rYa rainfall, may provide aconcmic
yiald banafits ovar tha convantional singla plougk, plant oparation.

More tillaga studfes were neaded to davelop a fundamantal undarstanding of tha

sorghum crop raesponsas to tillaga. Spacifically tha following needed to be
aevaluated:

(8). Tha diract influanca of various tillaga practices on soil physical
propartiaes over tima.

(b). Sorghum yield rasponsa to thase tillaga practices for various soll types
and saasonal rainfall pattarns.

APPROACH
TREATMENTS: Proposed treatmants ware as follows:

(a). Convent ional tillaga: single plough/row pianting opaeration.

(b). Doutls ploughing: a first ploughing done as aearly as possible, 131lowed
by a plough/row planting operation simultanacusly with traatment (a).

(c). Deep-ripping: deep-ripping, whan soil was dry, followed by a discing/row
planting oparation parformad simultanaously with treatments (a) and (b),
wiih 150 cm batwaeen rows.

{d). Conventional tillaga with wida row spacing: sama as in treatmen. (a) but
with rows spaced as for tha deap-ripping treatment.

{(e). Ploughing and cultivation: as in treatment (b), but with tha sacond tillage
raplaced with 5 cultivation/row planting oparation.

DESIGN AND 'TELD LAYOUT: Exparicantal plots wara laid out in randomized,
~omplete blocks with two blocks at each location. Experimeitai plots wara 40
matras long by 15 matres wida, witi; a 10 matra allowance at uach end for turning.

LOCATIONS: Locations wara as folluws:

(a). 3Sebala: one sita
{b). Mahalapye: three sitas
(c). Francistown: two sitas at Mathangwana.

KEASUREMENTS:

(a). Site charactarization: location and landscape charactarization of aeach
site. using 9x9 panchromatic 1:50000 aarial phatographs. Profila
dascription of each sita using the guidalines for so1l profila dascription
developad for Botswana by tha FAO/UNDP/GOB Soil Mapping and Advisory
Services Project. In situ bulk dansity measuraemants, sampling and chamical
analyses on samples from all horizons to 125 cm. Surfaca bulk density
sampling at 0-5, 0-10, arnd 0-15 cm dapth intarvals for each alemantary plot
for all site<. N

(). Physical measurements: profiie so01l moistura, bulk dansitv at 0-5, 0-10,
and 9-15 cm depths.

{(c). Mateorolozical measurements: non-recording rain gaugas installed at each
sita.
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{(d). Crop measuremants: obsarvations on plant stands, weed counts, plant
haight, stand density at harvest, and crop ylelds mada at approortsts
timas during tha growth of tne crop.

(e). A1l labour and inp.t data ware collacted so that economic comparisons could
be made batwoan tha differant technologies.

SPECTFIC MEASUREMENT ISSUES AND RESULTS

This trial was parformed at ona location in Mathangwane villaga, tha Tutume
Agricultural District. A sscond trial was planted twica. The first tima 1t was
dastroyed by rats; the sacond time by drought immediataly following planting.
Aftar this it was abandoned, dua to the latenass of tha season. Tha daily
ratnfall amounts for the surviving location are given in Appandix 1. During
implemantation of thc treatmants, there wara soma deviations from the original
plan. Thasa are dascribed below. Thae dates of all fiald oparaticns, by
treatmant, are given in Table 1.

TABLE 1: DATES OF-ALL FIELD OPERATIONS, 8Y PLOT, HATIONAL TILLAGE
TRTAL, LOCATIOK 1, FRANCISTOWN REGICH, 1988-1989

TREATKENT
OPERATION CONVENTIZAAL DOUBLE PLOUGH DEEP-RIP
DATE:

DE=P-RIP - - 7.9.88
HARROW/BED~SHAPE - - 7.9.88

PRELIMINARY PLOUGHING - 31..0.88 -
PLOUGHTNG 19.12.88 19.12.88 19.12.88
ROM PLANTING 19.12.88 19.12.88 19.12.8%
THIRNING 10. 2.89 10. 2.89 10. 2.89
WEEDING 11/12.2.89 11. 2.89 11/12.2.89
HARVEST . 11. 5.89 11. 5.89 11. 5.89
PLOUGH-CULTIVATE | CONVENTIONAL & SKIP ROW
WIDE ROW SPACING PLANTING

DEEP-RIP - - -

HARROW/BED SHAPE - - -
PRELIMINARY PLOUGHING 31.10.82 - 31.10.88
PLOUGHING 19.12.88 19.12.88 19.12.88
ROW PLANTING 19.12.88 19.12.88 19.12.88
THINNING 10. 2.89 10. 2.89 10. 2.89
WEEDING 11/12.2.89 11, 2.89 11. 2.89
HARVEST 11. 5.89 11. 5.89 11. 5.89

PRELIMINARY TILLAGE

The first tillaga operaticn was deep-ripping. Thara ware some logistical
problams involvad with this. First was tha problem of finding s tractor with
sufficient harsa power to perform tha oparation (and sufficiant haight to lift
tha rippar). Normally tractors are hirad in the village to perform tillaga
operations. However, the largast tractors for hira in Kathangwane villaga wara
185's, and these did not have sufficient heuight or powaer. Finally, a large
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tractor was secured from tha local CTO in Francistown. Evan this tractor
(CA250) had to make two passes ovar each rip-lina in aorder to achiave a ripping
depth graater than 40 cm. Tha paint hare is that 1if ripping is to be
recommanded for this area, thare must be soma mechantism ta account for tra smal?
size of tractors in tha villages. In tnis reatmant, fartilizer was applied
during tha ripping oparation. Harrowing and bed-shaping were also completed on
tha same day. At tha tima of planting, these plots ware to ba machina woeded
in such a way that tha rip 1ines would remain visibla. Howavaer, tha propar
equipmant was not available at planting. As thare was considarable waed growth
on tha plot, the decision was made ta plough the plot irstead. Tha ands of the
rip lines wera marked bafora ploughing = that planting could ba dong on tha rip
1ings after ploughing. Henca the “deep-rippad” plots waera first ripped and
molded, than latar ploughed on the date of planting.

Anothar problem accurred with the plough-cultivata oparatic~. Bacause equipment
had to ba borrowed or hired, thera was no cultivator availaple at planting tima.
In order to dastroy weeds and not leava thase plots bare, tha treatmants ware
stmply reploughed and row planted.

For tha rast of tha traatmants, preliminary tillage and planting was implemantaed
as planned. Plots were 15 m x 40 m tn siza. On each plot, 20 kg/ha of PO, wara
broadcast (as 2:3:2 compound fartilizer) and ploughed down during tha first
ploughing oparation for aach treatment. On the daep-rip traeatmants, phosphata
fartilizer plus kraal manure ware applied within the rip linae, during the
ripping operation. A1l plots ware planted on the same day, using a “Mastar”
rotary injection planter (hand pullad). Sorghum (v. Segaolana) was plantad.
A1l rows wera latar thinned by hand (parhaps excassively). Final plant
densities achieved are given in Table 2.

TABLE 2: PLANT STANDS, HEAD NUMBER AND POTENTIAL GRAIN
YIELDS, BY PLOT, NATIOMAL i°LLAGE TRIAL, LOCATION
ONE, FRANCISTOWN REGION, 1988-1989

NO. OF PLANTS HEADS YIELD

20T REP ™ PER_HA(X1000) PER _PLANT (KG/HA
101 1 5 13.9 1.57 639
102 1 4 21.5 1.36 663
103 1 6 18.8 1.51 851
104 1 2 19.5 1.66 1000
105 1 3 23.4 1.33 541
106 1 1 27.3 1.31 829
201 2 6 6.2 1.46 T45
202 2 1 25.9 1.39 791
203 2 2 29.1 1.49 1066
204 2 3 21.7 1.96 917
205 : 4 33.2 1.5 1289
206 2 5 12.7 1.68 405

a. Traatments: 1 = Conventional; 2 = Double ploughing; 3 = Deep-rip;
4 = Plough/cultivate; 5 = Conventional with wide rows;
6 = Skip row planting (with double ploughing).

. That is, ersctly like the causle-ploughieg tresiment plats. Thus ‘ha “glcugh-caitivata” treatment
cannot be censidored as differant fraw the Joutle gloughing treatrint.
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In the end, plant dansitias ware estimated by counting the plants in 10 x 2 m
segmonts of two rows each, per plot. Averaga row width was calculated by
counting the numbar of rows par plot. Quadrat area was than calculatad as twica
tha row width x 2 m row langths. Plants/quadrat was then multiplied by the
number of quadrats per hactarae.

SO0iL MOISTURE

Monitaring of 5011 moisture and bulk density throughout tha saason was done by
a flald assistant undaer tha nominal direction of tha soil physicist at Sabalas.
Direct training and svpervision was actually conducted by the ALDEP Officer
coordinating tha Tillage Trisls nationwida. Thase data wera collected as
prascribed, and ara raportad alsewharn (seas ALDEP and INTSORMIL Raports;.
Eslimates of sofl moisture infiltration ratus wara not collacted. Tha data on
so1l moisturs lavels and bulk dansity did not show any cansistent ralationship

to grain yield. It is possibla that there wera systematic errors in the data
callection system.

WEEDING -

Weading was done once per plot, by handhoa, immediataly after thinniag. This
was sufficient to keep the plots largely weed free almost to harvest. wWeeding
labour time (parson hours par plot) was maasured by stop watch far each plot,
as ware a1l othar labour-requiring oparations, axcept harvest.

As soon as the crop had sat gratn, a parson was hired to keap tha birds away from
tha heads. Thare was very littla bird damage on thase plots.

HARVEST

Harvasting was done acuording to instructions provided in tha harvest data
collaction fiald book (sea Appandix 2). Gra‘n sampla< r-re harvested by hand
(20 samples paer plot). In plot 106 thara was an ant hill approximataly 5 m x
5 m in size which caused considerable stunting of plsants. This was avoided
during harvest sampling by taking sample numbers 5, € and 7 from row 7 instaad
of row 5. Otherwisa al) sampling was done according to plan. Harvested samples
were dried in the papar harvest bags (open) for thran days, than threshed by
hand. Grain samples were weighad on a triple bvam balance accu:-. te to 0.1 grams.
Heads winich had lodgaed grior to harvast ware cut and stooked upright in the plot
until the harvest date. At harvest, a random sample of 20 of these heads was
collactad and treated in the same mannar as sample haads from the quadrats. From
these, an estimate of haad weight was applied to green heads grated prio~ to the
sama date. Applying this estimate may have upwardly biased the estimates =7
treatmant grain yiald per hactare, bacause heads st111 green on tha harvest
sampling date might never have matured. Howeve:, this bias would have been
slight because the average number of green heads par guadrat was nevar greater
thar. G.6 heads per quadrat, and was generaily closer to 0.25. Average row
spacing par plot was used to astimate quadrat araa, which in turn was used to
estimate grain yield per hactare (from grain yield per quadrat).

PLANT DENSITY AND GRAIN YIELC (ESULTS

Plant stand dansiti.s and grain yields for each plot are presented in Table 2.
#nalysis of varia.ce for each of tha above variables was performad an an Apple
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Ile microcomputar using the Daisy Profassional package for a two-way analysis
a3f varianca. It was also paorformed with tha MSTAT packaga on an I8M compatibla
microcomputar. Thase analysas showad no significant differences batwaen
treatmants or reriications for aithar variabla. The lack of significant
differancas was possibly dua to tha hign variability within treatments and tha
low number of replications.

A plot map of tha expariment it shown in Appendix 3. A study of grain yialds
relative to plot locztion suggested that thara may have been a soil gradiant
within tha axporimant that was not blockad out by the arrangement of
raplications. This axamination shownd that tha six highaest plot grain ylalds
cama frea plots on the axtrems north and north-aastarn sactions of tha
expariment. Othar factors may have also baen involved. Tha treatment layout
(within raplications) was datermtinad by the use of a random numbar tabla. By
chance, most of the early ploughed treatmants wara situated in thae north and
rorth-wastern sections of the axperimant. Howaver, tha deep-ripping treatment,
plot 204 (in tha north-wastarn cornar of the e ~arimant) gave a 70 parcent highar
grain yisld than tha sama treatmant in plot 105 (in tha eastarn-central saction
of the axperimant) aven though toth had similar plant stand densitias. A careful
examination of sail characteristics (especially textura, fertility and moisture
holding capacity) should assist in datarmining whather tha observed ralationship
batween plot location and grain yield was dua to chance or to differances in sail
characteristics,

Regarding tha affects of plant stand densitias on grein yleld, it was true that
the two highest yialding plots alss had the highast plant stand cansities.
Howaver, plant stand dansities alona could not axplain all of tha variations
amang treatment maan grain yields. for axamplo, the deep-ripping treatment had
a mean stand density of 22,565 plants par hactara, and a mean grain yield of
731.5 kg/ha. whaen this 1s comparad with the means for tha skip row treatment
(16,792 plants/ha and 752.1 kg/ha of grain) and tha double plough treatment
(24,329 plants/ha and 1067.5 kg/ha of grain), it is clear that somathing athar
than plant stand density was affacting traatment maan yields. Prasumably the
othar factors ware treatmen~t effects and possibly sail physical factors.

LABOUR USE AND RETURNS

Labour dats were collected for all of the oparations and ara reported in Appendix
4. Total labour par hactare variad from a low of 94 hours avaraga for singla
ploughed, wide row spacing, row plantad plots to a high of 161 hours average for
dauble ploughed, row planted plots (Table 3). The deap-ripped plots required
the most weeding tima, with tha double ploughad plots requiring the second most
waeding. Tha high weeding labour requiremcat for the deep-ripped plots is
consistant with earlier findings, but tha ralativaly high tnvastment in weeding
labour for tha DP plots 15 not consistent with priar years. On the othar hand,
the plough/cultivate system was also implamented as a DP system (due to
implemantation problems) and required slightly less weeding time than tha SP
system. As would be expected the initial ploughings, using a tractor, wera
fairly consistant, and harvesting/thrashing time was related to yleld.

Average raeturns per hactare and par hour of labour are raported in Table 4 with-

a complate sat of data includad in Appendix 5. Tha double ploughed system
produced the highest nat raturns par hectare (P249.00), ovar three and one-half
timas as much as the single ploughing, wide row system which returned (P69.00
per hactare). Tha sacond highast raturn per hactara (P224.00) was tha
plough/cultivata system, implemented as DP. The nat raturn for labour was tha
sama for the single plough and double plough systems. Bath waera 109 parcent
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greatar than tha singla ploughing, wida row systam. All of tha systems produced 4
A nat raturn to labour ovar PO.74. .

"ABLE 3: AVERAGE LABOUR TIMES, PERSON HOURS PER HECTARE, NATIONAL TILLAGE TRIAL,
FRANCISTOWN AREA, 1988-1989"

YIELD FIRST DEEP- ROW HARVEST TOTAL
tEP KG/HAa _PLOUGH RIPPING _FERT _PLOUGH PLANT THIN _WEEDING THRESH TIME
SINGLE PLOUGH-RP 810 1.9 3.9 6.0 11.9 23.7 81.0 128.4
JOUBLE PLOJCA-RP 1033 4.0 0.9 5.2 5.7 10.6 31.7 103.3 161.3
JEEP-RIP-RP 729 7.3 4.6 3.9 10.5 43.0 72.9 142.2
*LOUGH/CULTIV-RP a76 5.0 1.8 6.6 6.6 11.3 22.3 97.6 151.3
WP-WIDE ROW-RP 522 1.0 7.3 3.7 9.3 20.7 52.2 94.0
¥P-SKIP ROW-RP 798 4.5 1.8 5.0 4.0 T.v 21.0 79.8 123.6

1. Totals and averages may not ba exact due to rounding.

TABLE 4: AVERAGE RETURNS PER HECTARE AND RETURNS TO LABOUR, IN PULA, NATTONAL
TILLAGE TRIAL, FRANCISTOWN AREA, 1988-1989

TATAL GTvP (X)SY% NTVP RETURNS TQ LABOUR

REP YIELD LABOUR  PULA'  PULA PULA" T GROSS NET

KG/HA HOURS _ --—— PER ONE HECTARE —— _ PER MR PER HR
SINGLE PLOUGH-RP 810  128.4  364.28 165.50 198.78 2.84 1.55
UUBLE PLOUGH-RP 1033  161.3  464.76 215.50 249.24 2.0 1.55
DEEP-RIP-RP 729 142.2  328.17  215.50 112.67 2.31 0.79
PLOUGH/CULTIV-RP 976  151.3  439.27 215.50 223.77 2.90 1.48
SP-WIDE ROW-RP 522 94.0 234.78 165.50  69.28 2.50 0.74
DP-SKIP ROW-RP 798 123.6 359.03 215.50 143.53 2.90 1.16

a. GTVP = Gross Total value Product (yield x price) whara price = P0.45/kg.
b. COSTS = Tractor rental = P50.00/ha, fartilizar cost — 4 bags @ P28.00/bag
= P112.00, estimated seed cost —— 4kg/ha x P0.50/kg = P2.00/ha., and

estimated equipment repair = P1.50/ha.

c. NTVP = Net Total value Product (GTVP - COSTS).

CONCLUSTONS
This experiment was part of a sat of experiments nationwide. Specific

conclusions regarding treatment effacts cannot be drawn from this one location,
in one year. More 50, since thare were no statistical diffarancas detected
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batwean treatments. Specific conclusions should await a comdinnd analysis af
tha complate data set over all aight locations.

Howavar, soma spacific recommeadations can be made ragarding tha conduct of this
trial in tha coming year. Thasa ara as follows:

(a).

(b).

{c).

(d).

Fila: P300.1/PR F90-¢ -8 -

A caraful analysis should be mada of the soil data, by plot, in this trial
ta determiasa whethar thera {s a gradient across the axpariment in terms
of soil moisture holding capacity, sail texture and/or sotl fertility.
variations in soil fartility could ba corracted by applying varying amounts
of fartilizar (by plot) in the coming saason.

Plant stand densities will naad to be more closaly controlled to avoid
confounding affacts.

The proper equ’pmant for implementing treatments will nead to be orsita
woll bafore implemantation bagins in ordar to avoid tha problem:. that
occurrod this yaar.

Adding a third replication might ba nacassary to improve local precision,

though this might complicata tha logistics of trial implamantation
considarably.

July 2, 1990

APPENDIX 1

OAILY RAINFALL AMOUNTS AT THE NATIONAL TILLAGE TRIAL SITE,

LOCATION 1, FRANCISTOWN REGIOM, 1988-1989

MONTH

SEPT OCT WY ODEC JAN FEB

5
<

WAR
MOUNT OF RAINFALL (W)

APR MAY

O SWN -
w

19 20

21 16 10
22 14

24 ( 70

26 30
27 11

21

TOTAL(D.()|0|53| 0‘60]45]227

TOTAL RAINFALL = 437

L

51

[ o |
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APPZHOTX 2

HARVEST DATA COLLECTIOM INSTRUCTIONS,
NATIONAL TILLAGE TRIALS (ALL LOCATIONS), 1988-89

On day of harvast, racord plot number and harvest assassmant date on Data
Sheat of aach plot harvaestad. Ona shaat will be used for each plot.

In tha unfortunate situation whara tha host farmar has alraady partially
harvested plots, take a sample of thirty haaos from the threshing floor
that waere harvestad from tha trial area. Thae avaraga waight of thasa heads
w111l ba used to estimate tha grain alraady harvested from stalks that show
harvest cutting.

Sub-sample each plot in tha trial with a 2m «x 2m quadrat. Take twenty
quadrat sub-samples in a systematic pattern from each plot. Tha sub-
sampling pattarn is described balow.

Thrae peopla should work with each quadrat sampling. Two will carry tha
rigid quadrat. whan locating sub~sampla positions in tha plot, the front
quadrat carriar diracts the movemsant along tha corract sempling line. Tha
rear quadrut carrier counts paces and stops the movement at qach sub-sampla
pasition. To avoid bias, this rear carriar should walk samawhat blindly.
When ha stops at a sub-sample position, tha quadrat should be gently
lowared snd placed immediately in front of his toa. Tne third person
records data and carriers sazmple bags znd tha plant haight measurament
stick. Quadrat carriars assist in making counts and harvasting haads.

Flald assassments are made and racorded for total numbar of sorghum plants
aliva within tha: quadrat, numtar of thesa plants that have produced grain,
and avarage plant haight. Averaga plant haight is for productive plants
in tha quadrat only and 1s based on visual gauging of average height to
base of main panicles.

A1l sorghum heads or signs of torghum haads wiihin the quadrat ara .atvitec.
These are recorded as follows:

hR - Hoads which wera harvasted by farmar bafore this sampling data.
Signs of cutting will be evidant on aach stalk.

MT - Heads which ara present and raaa, for harvest.

GR -  Heads which are still immature hut which, in tha jugoment of tha
researchar, could 5t111 be harvasted at a later data. GR heads ara
more likely to be a factor in broadcast plots which tend to have a
wider range of maturity.

GZ - Heads which ara missing and stalk or panicle shows signs of feeding
by livastock. Partially damaged heads will be traatad as MT wnaads.

A1l MT heads are cut and put in large brown paper kraft bags. Usually
#12(?) bags (or largar) are adequate to hold all heads from a single
quadrat sub-sample. Labeling on bags should include field designation,
plot and quadrat number. A good procedurs is to label all bags for a
single plot just before baginning sampling that plot. Too many labaled
bags causes confusion in sorting in the field. Labaling at each sub-
sampling takes more time. Sample bags should be folded shut and stapled
to pravent heads from falling out.

Juily 4, 1990
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Sample bags froe a singla plot can ba packed togathar in a large burlap
bag fcr transporting.

Head samplas can be ovaen dried in tha papar bag. whan sun drying, heads
must ba removed fram tha bag. A large protacted spaca is required for sun
drying samplas.

Whan haad samplas ara at a uniform thrashing moistire, haads per quadrat
sub-sample are counted, thrashad and tha grain waighad. Data ara recorded
on tha harvast data sheat. The labaled paper bag 13 ussd to hold the grain
sample through tha waighing stap.

Grain per quadrat is calculated as follows:

Avg. wuight (gm) of threshed sampla haads x MT haad count
+ Avg. waight (gm) of 7.Floor samgla x HR haad count
+ Avg. waignt (ge) of threshed sampla heads x GZ haad count

GR haad production can ba factored in by adding an estimate of average GR
haad waight x GR haad ccunt. Tiw aestimata of avarage GR haad waight could
be that of tha T heads sampled or tha avarage of additional sampling lster
in tha season. GR head production is nat usually an impartant factor in
trials whare researchars control tha timing of harvast.

July 4, 1990
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Data: Julv 3. 19%0

APPERDIX 3

PLOT KAP FOR MATIONAL TILLAGE TRIAL,
LOCATION 1, FRANCISTOWN REGION, 1988-1989

PLOT Ro.: 2068 205 204 NORTH
TREATMENT = 5 4 3 L] —-I— 3
GRAIN YIELD: 40& 1289 917 S
PLOT No.: 201 202 203
TREATMENT : - 6 1 2
GRAIN YIELOD: 745 791 1068
PLOT No.: 108 105 104
TREATMENT : 1 3 2
GRAIN YIELD: 829 541 1000
PLOT No.: 101 102 kY )
TREATMENT : 5 4 [
GRAIN YIELD: 639 6683 851
Treatmants:

Conventional; 2 = Double plough;
Daap-rip; 4 = Plough/cultivata;
Convantional plus wida rows:

Skip row planting {doubla ploughed).

[
H ¥ Hu

Fila: P300.1/PR F90-4 -1 - July &, 1990



LABOUR TINES, PERSON WOURS PER WECTARE, MATIONAL TILLAGE TRIAL, FRANCISTOWN AREA, 1980-1949

APPENDLI 4

APPENDIX S

RETURNS PER HECTARE AND RETURNS TO LABOUR, IN PULA, NATIONAL TILLAGE TRIAL,

FRANCISTOWN AREA, 1988-1989
YIELD  FIRST  DEgP- ] HARYEST  TOTLL
REP  tG:iwh  PLOUGH  RIFPING_ FERT _ SLONGN  PLANT  TKIN _ WEED'MQ TMRESK  TINg TOTAL GTVF eosrs‘ NTVP RETURNS TO LABOUR
REP YIELD LABOUR  PULA! PULA pyLA® GROSS NET
SINGLE PLOUSH-ROW PLANT K3/HA__ HOURS ——— PER _ONE HECTARE --——  PFR HR PER ‘R
1 24 1.0 18 S 1200 T ey 1
? 91 2.8 3 8.2 n. HRi [ RERTIX ) SINGLE PLOUGH-ROW PLANT
A 0o 1.9 13 6.0 1y 1 e 12
1 82¢ 128.9 372.83 165.50 207.33 2.89 1.61
OOUBLE PLCUGH-ROW PLANT 2 791 127.9  355.73 165.50  190.23 2.73 1.49
AVG 810 128.4 364.28 165.50 198.78 2.84 1.588
1 1000 (X} 0.4 1.2 IR LT 10 000 1532
[ IRTTT) N 0 1.2 [ T S 25 ST I R T W DOUBLE PLOUGH-ROM PLANT
I (LI E I N 0.9 5.2 1S T R (16 BT S 05 M YK
1 1000 153.2  449.96 21..50  234.48 2.94 1.53
DEEP-RIP-ROW ALAXT 2 1068 169.4  479.57 215.50 264.07 2.83 1.56
AVG 1033 161.3  462.7¢ 215.50  249.28 2.88 1.55
1 ] 1.8 [ I Y TR 3% S YOS B TY X |
2 " 1.¢ 18 LIE TR T3 B T BT Y DEEP-RIN-ROM PLANT
e FF] 1.1 LY 108 0 1 u22
1 541 142.0 243.63 215.50 28.13 1.72 0.20
PLOUGH/CULTIVATE-ROW PLANT 2 917 142.4  412.72  215.50 197.22 2.90 1.39
AVG 729 142.2  328.'T  215.50 112.67 2.3 0.79
1 n 5.0 2.2 [ 81 12 2 w3 120.0
E AT} 5.0 1.5 b [ I TIE S TR 120 PLOUGH/CULTIVATE~ROW PLANT
I [ 5.0 1.0 [ T IO T ] 8.8 151} 3
] 1 b} 120.0 298.53  215.50 83.03 2.49 0.6§
SINGLE PLOUGH ~:5-ROV PLANT 2 39 182.6 580.00 215.50 364.50 3.18 2.00
AVG o76 151.3 439.27  215.50  223.77 2.90 1.48
1 (31} 1.2 3.2 28 2.0 160 619 1040
? ©s [X] 8.1 [ 5 By WS e SINGLE PLOUGH-WIDE ROW-ROW PLANT
Mg 522 1.0 1.3 3.1 1 87 520 W
1 639 104.0  287.41 185.50 i21.91 .78 1.17
t 1o .|
UOUBLE PLOLGA-SLIP FOW-Cw PLANT 2 405 84.0 182.14 165.50  16.64 2.17 0.20
AV 522 4. 4.78  165.50 69.28 2.50 0.74
. oo L N S TR N N RV TR ¢ 3.0 23 9
n K 1.1 W o 6.1 11 8 s ! $ -
" 798 s ' 5.0 0w 16 1 M s DOUBLE P.0UGH-SKIP ROW-ROW PLANT
TS i o B A S A S S
AVG 798 123.6 359.03 215.50 143 53 2.90 1.16
a. GTVP = Gross Total Value Product (yield x price) whare prica = PO.45/kg.
b. COSTS = Tractor rental = P50.00/ha, faertili1zer cost -- 4 bags @ P28.00/bag
= P112.:7, estimated seed cost — 4kg/ha x P0.50/kg = P2.00/ha., and
astimated equipment repair = P1.50/ha.
c. NTVP = Net Total valuz Product (GTVP ~ COSTS).
Fila: P300.1 - -
00.1/PR F90-4 14 July 4, 1990 Fila: P3GO.1/PR F90-4 - 15 - July 4, 1529



