TWO WHEEL TRACTOR NEWSLETTER - OCTOBER 2012

Damien Hauswirth of CIRAD in Vietnam, has sent this picture of a single row Fitarelli (Brazilian) CA
seed drill being operated behind a 2WT. The picture shows a unit which is made up of a cutting
coulter, followed by a tine opener, with a steel drive wheel/press wheel behind. It is fitted with a
horizontal flat plate metered seed box, and a fertiliser box is also fitted. The rubber tired wheel on the
side is for stability and depth control. Note also the small operator platform.

However I suspect the farmer is ‘cheating’ as the residue has been burnt before the seed drill is
operated. Or perhaps this is the ‘burnt treatment’ in a research trial?

Following the report on 2WT racing in Thailand, which was mentioned a few issues ago, the
Americans have now also embraced this sport. See link below.
http://vivialice.typepad.com/blog/2012/09/the-most-incredible-2012-world-championship-power-
tiller-race.html

I note from the report that motors up to 100 horsepower are fitted. Is this going to extremes?

A U.S. Foreign Aid website is featuring two videos on CA with 2WT in Bangladesh. One is on strip
tillage, and the other on bed planting. Have a look at:
http://www.feedthefuture.gov/video/strip-tillage-bangladesh

On the next four pages I have reprinted a copy of a recent publication * Farm power and Conservation
Agriculture — the potential for two wheel tractors in Sub Saharan Africa’ This has been written by
Brian Sims (a British Ag. Engineer with many years of experience in mechanisation in the developing
world) and Frederic Baudron of CIMMYT (based in Ethiopia). It is an excellent summary of the ‘state
of the art’ with 2WT and CA up to this time. It recently appeared in ‘Landwards’ a UK Agricultural
Journal.

This publication is set out here in low resolution format for easy email transfer to subscribers —
especially those with slow connections. If you would like this publication in higher resolution, please
go to the link:

https://sites.google.com/site/twowheeltractorgroup/home/two-wheel-tractor--large-files
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ARSTRACT

CONSERVATION agriculture (CA) is
nzeded in sub-Saharan Africa (554 if we
are o achievie the ne suatainable
intensification of food production that =
required in the light of projected increases
im warld 'pupu|atkm.

CA, s all agricubtural production, needs
farm power a5 a necessary input fo allow it
16 o and become more productive. Two
wheel tractors (2W k) are a power soutce
currently being explored for 554 small-
halder farmers. Experience from
Bangladesh hus shown how suceessiul they
can be and howw well the supporting -
atrscture can develop organically, creating
employment and keeplng the machinery in
productive work throughout the year,

Mol planter developmens for 2WTs is
discussed and examples are given for chis-
el-ting and strip-tillage machines. CA
planters should be developed s a compo-
nemt of maodation sotworks and sl rele-
vant stukeholders should be nvolved. The
et way ro supphy sorvices to 554 small-
holder CA furmens s through well trained
and well equipped CA mechafisalion seev-
bee providing entrepreneurs,

1. INTRODUCTION

FARM porver is an esscntial input Tor agri-
cultural production and o lsck of it can
consign smallholder Farm familics to a
devamrwiird sparal of food insecurity and
poverty (FAD, 2005),

Sources of farm power nsib-Sabaras
Adriea (538A) include human, draught nni-
mal and engine-power with the human con-
tribution hemy the most prevalent and con-
tritvoting arcund 65% of the total, Dmugh:
animals contribute 25% and tractors on
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o Brian Sims (FAO agricultural engineering consultant) &
‘Frédéric Baudron (International Centre for Maize and Wheat Improvement [CIMMYT])

l.ﬂ;h

10%:. The availability of farm power is seri-
opsly depleted by pandentics such is malar-
in and HIV/Aids which can debilitate key
workers in the howsehobd. HTW/ Aids has a
more pronomeed impact on the male pop-
ulation so that women tend 1o be beft
attend o agricultural ch]ul:tm‘n tasks,

A fertlber !‘acmr which cmcrbau:g an
alrendy difficult siteation is the tendency
for people to nbandon agricubtural work in
pursuit of a perceived casier life in towns;
50 that there i a migration of able-hodied
waorkers from the rural 1o orban sectors. 11
15 estimated (FAQ, 20T1) that by 2050 70%
of the global popuiation will be urban,
companad o the 50% today.

Ax the sume time world population is
growing aned peeds 1o be fed, clothed and
housed, The Cinsen Revolution did a
remarkable job in boosting world agricul-
tural production bat had the fendency to
deplete notural and social capdal.
Productbon intensity wis incressed with
cxpensive extcrnal mputs without taking
rntuTil resource conservation into SEcount,
And its technodogies were generally only
nvailable 1o the better off who tended 1o
prosper it the expense of those who could
not afford them or did nof have access 1o
them. But they did feed people

Linked 10 the slatkon of rising popula-
tions and msufficient food production we
have the uncertain impacts of ciimate
change precipitated by the Anthropocene.
More proloaged dry sessons, more iregu-
lnr and viedent rain storms and reduced
refiability of wenther patterns are becom-
ing the norm as & result of greenhows: g
emsons (COs, CHy, MO5) emanating
from mankind's pq)ﬂ'u.ﬂng activiges.

Current sgricultural practices are estis
mated to contribute about a third of GHO

emissions, There i littde scope on Earth o
expand the agricultural ares available for
growing crops and ralsing livestock and so
the increasing wse of crops {especially
maize) to produce biofuels puts additional
straing om food uction.

Agninst this hackground the pressing
need o produce more food in a more sus-
ialnable way bocomes apparent and it s
wilry there (8 an urgent priofity (o promote
methods of sustuinable crop production
intensification - SCPT (EAQ, 20 1ak SCPI
takes an eooaystenss approach (o crop pro-
duetion, protecting and nuriurng the plan-
et's natural capital {principally soil, and
witer) and working with il to raisé crap
yields in o way that can continue 1o be
pructised indelinitely,

Central to SCPL is the concept ol conser-
vation agriculture {CA ) which, in summary,
inwelves the siie-¢pecific wlapiation of
three basic principles,

E-::srl]. by keeping the soil coverad with
arganic matter which means retaining crop
residues und nugmenting them with spe-
clally sown cover crops.

Secomdly the soll i not disturbed more
than & absolutely necessiry Lo gel the seed
through the organic mulch and nto Hhe soil
a1 the required depth. In effece this means
pmni}ing nu=till agriculiure,

And thirdly i the spplication of the well
undemtood concept of crop and caver crog
rolathons wmd ssociations, Legumes fix
nitrogen amd fertilise the forthcoming
crops: mixing diffcrent orop types in the
wequence has a major effect on reducing
the baild up of pests, discases and weeds.

CA, bacwese it does nol ivolve the
employment of energy-intensive and
destructive soll tillage operations, drostical-
by reiuces the need for firm power and so



cnn domiribate significantly o alleviating
the farm power deficit afflicting millions of
farm househodds in 554,

It s estimated that 80% of agneuliural
production in the region i from smallhald-
er farmers and 50 smaller-scale power
oo are relévimt to thelr situntion,
Drisught animal powes (DAP) i one way
o improve farm power input supply and
can make & difference comparable to that
berween night and day oceording o women
farmers { FAC, 2006

However adoption of [P i constrained
by cattle health problems, especially try-
panosaminsis {trensmitted by the isetse fly)
wncl By Cioast fever, a tick borne disease,
el s i commmon in only few countries
and regions (inclading Ethiopia and
Eritrea, Mali nnd Barking Faso, the Lake
Victorin Region, and southern Alriea),

Amnother oplion that is currently sttract-
ing interest I8 the use of two-wheal tractirs
{2WT5) 1o replace human and draught ami-
mils a5 primary povwer sources, 1t is argued
that they are much cheaper than conven-
tonal four wheel tractors (4WTs) whose
introductson imbo 554 has bean somewlad
problematic in the past (FAC, J011b).

2. THE ROLE OF 2ZWTS

2WTs are single-axle Hght-wekght trctom
Ejlpic.uﬂjl Tesed wath a 1(:15 h|',| ur,lg'n.p-.

Their traditeonal function has been to
cultivate soil for paddy tice and the 2WT
uchieves this with o rotary cultivator, 2ZWTs
are notideally suited to pull conventional
s0il fillape eguipment (Fuch as mouldboard
amd disc ploughs) because their Ught
weight reduces their tractive capacity (how.
ever this does not stop such high-dranght
implemenis being supplied to several gov-
ernment-inspired 2WT import programmes
in 854 - see Figore 1) The problems of
limited traction, kigh slp and conssquent
heany fuel consumption of small-scale
mchines, including 2W s, when used for
high-draught tasks such as plowghiing are
discussed by Crossley and Kilgour { 19683).

IWTs have been successlully introdseed
it previowsly un-mechanised situatioms 10
repince draught animal power. One nitable
example 35 Bangladesh where, in the space
of 20 years snpall-scale Farming hos moved
from a relance on muascle power {predomi-
mintly omen ) to IW Tk,

After the disastrous flood of 1987 which
decimated the draught animal population,
dutics, (axes, and testing requirements
were oll removed from imported tractors
and the resull has been » dramatic rise of

Today 804 of agricultural land l:-cullwued
Hﬁm; Iractor pmmand this r_nm]msl:ﬁ pre-
dominanly the wse of rotry power tillers
fur rice production {Bipes ot al., 2011).

Even though all farmers, even the poor-
est, hove access to 2WT services in
Bangiadesh, only one in thiry fermsers
actually owns one. Others gam acoes via
TSN SEFvice l'ﬂ‘l.‘l\'l.l'J.EI'! for whilch there is
o 3 highly developed supply chain

Supplying cultivation services is a season-
ol bugingss and service provision entrepre-
nears need io ensure that their cxpensively
acquired tractors are in profilable and pro-
duetive work throughout the year (ar us
much of it a5 possible). This means invest-
ing in ancillary equipment and the most
important item is 8 transpart truiler for
laking produce 1o market; over #F% of
2WT nre eqoipped with o trailer in addi-
titn to the rotary cultivator, Other uses
inclade water pumping red crop threshing.

The increase in 2WT imporis has, per-
haps paradoxbcally, resulted in a marked
stimilation of the local agrculiural
ehchinery manmfscuring, repair and sup-
ply market. Locally-made equipment is
needed for transpart, soil cultivation and
crop processing; nod the IW Tk nead g:lod
quatity maintenance and repair: Repair
wurks have SPrusg up in Tesponse fo
thiis demunad and they ate able to offer
ravpicl, effective servics ot Jow cost 1o the
Iradhor owmer,

The hacal machinery manufacturing
industry is not very sophisticated and can
best be described as being abbe (o prodoce
equiprient that & “good enough” for local
conditicns and can be produced at 8 price
attrsctive 1o Iocal IWT owners and opern-
lorrs,

3. DEVELOPMENT OF CA
EGLUIPMENT FOR 2WT5

W have seen that 2W T do not lend them.
achves, for technical ressons, 1o be wsed
with high drasghi tillage equipment; we
have also seen that they hove been widely
m.!l.'tp'l.n,:d lor rotary tillnge work.

This evidence has guided the nascent
work on developing plonters for CA using
ZWTE as o power source. Work o date has
focused on the use of tined implements 1o
open a slot for seed placement and on
adapting rotary cultivators for strip tillage.

The fallowing are examples of some
recen! developments:

3.1, Tined openers
ARC (Gongii, The most succesful develop-
ment of 3 no-till planter with chisel-tine
openers for IWTs has been Jeff Esdalie’s
Apstralian Centre for International
Agriculiural Reseasch { ACIAR) - Rogro
gh»;twu-fmw}mmhinl: {Exdnile,
0132,

The ariginal planter wus desipned with
the aim of producing a machine costing no
more than IS0 500, This is not an sasy
task a8 there will always be sugeestions for
‘improvements’ which osually carry a hieavy
increased cost burden. The machine is now
made and macketed as the ARC (ACIAR;
Rogro; Chinn Agriculural Universiy)
Congly no-mll drifl by Gongli Lad,
Shaondomg, China (Figure 2.

The design concept is straightforward,
there are adjustable chisel-point tines on
two tocd-bar frame members for the deliv-
ery-and placoment of seed and festiliser,
These are Falkxved by press wheels, also
ncjustable in puember and position. Seed
and fertiliser metering is by flisted rofler
and can be adjosted by shiding the rollers
livterally nlong their drive shafis,

A wicle mnge of additional options are
being evalupted and inclode the use of

ARC Gorch ol o
na-#i niar for 2WTa. Phole:
ARC Gongll seed dnll instruction manual,

. . . 2WTs have been successfully introduced into
previously un-mechanised situations to replace
draught animal power
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discs for cutting residue and opening the
secd and fertiliser slods, seed coverers ansd
an operator phatform.

Ocher ma-iill seed drlls with elesel fine
aperwers, Mo oiher mochines have been
developed as Tor as the ARC Gongli, but
ather pm:e-:h are i the pﬂ'pﬂﬁ.ﬁt, L i
knowledge there is Hiethe readily avadlable
publisbed literatisre on these machines:

Jokr Morrivon {Untversity of Texos]. This
prototype (Figure 3) uses a spider wheel 1o
chear residue from the planting line, fol-
Iorwed by o vertscal dise and a chisel tine
opener for seed and fertiliser delivery aind
placement. It & mounted on the front of
the 2WT which makes it rather difficult for
the operator to s=e.

FIGURE 3.

no-till
plantar
Hehn
Morrison,
Universiy
of Tazos)
on frial in
Tonzania.
Photo: Patar Chisowdllo.

Naigme, Keerpe. Mdume
{wwt rodurrekenyva.com ) Is 2 well estab-
Ished apncultiral machinesy manufacturer
which has recently ventured inte the mar-
ket for CA equipment for smallbokder
farmers, Their trial machine (eammercnlly
availuble) is mounted on a Chinese Kunglu
16 hp 2ZWT (Figure 4), The seed and fer-
tiliser metering mechanisms are driven
from a ground wheel vin o chain and wheel
transmisalon.

The pump of an optional speayer i driv-
en from the engine flywheel shaft. Furrow
opening is by reversible narrow chisel-point
times,

FIGLRE 4.
Mduma no-fill planter and sproyer mounted
on o Kungfu 2WT, Phaho: Bricn Sims.

Ttermmech, Tanzamma, Intermech has
developed a prodotype no-till planicr wlicr
having been Involved in the construction
and field trinls of the ACIAR-Rogro and
John Morrison machines. The plamster
{Flgure 5) has o mulch-cutting disc fol-
lewwed by a chisel-tine opener for seed and
fetiliser defivery and placement,

The two sccding units can fooat imde-
pendently and are spring losded o main-
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tuin working depth, Seed and fertiliser
metering mechanisms ire driven by a chain
wnd sprocket tinsmission from the front
curing dise,

Deptirment of Agricedture, Thaiamd. This
rtaching, already available commercinlly, is
desdgned for dry direct sowing of rice in
bow-surface residue conditions, 1t kas single
disc openers and only delivers seed ol ong
dise rate (by design). There are spring-
boaded seed coverers {Figure £),

;{3-'“ - of irhure designed
mnt of agriculume desi no-

il drill for doy direct sseding of rice.

Phatn: Jock Deshiolles.

3.2, Steip fillage
Chinese 2% Ty cun be equipped with a
seeding box (e.g. the BG-AA) mounted
above a rotary cultivator for full-widih, full
cultivation, one-pass sowing nnd s0 ane 1ol
euitable for CA (Figure T

FIGURE 7.
Chirass BG-
SA full widih,
full cultvation
ong- poss
ssader, Mok

The rtury cultivator G be modificd by
removing most of the tiller blades o that
only marrow strips are tlled (Figure 33 A
metering unit - ssch s the ACLAR-Rogro -
can then supply sced and fertihiser 1o nar-
U tine openers running in the tifled strips
{Figure ¥},

The Versatile Multi-crop Planier (VMF}
developed In Bangladesh {Hague et al.,

201 1} can sow up to foar lines and one ver-
sicn has rotary blades bolted on 1o a square
cultivator shaft so thot row spacing is infi-
nitely variable and rapidiv adjusted { Figure
10).

The use of rotating soil cutting blades in
|.1'.rL;p tillage ks 4 good way o manage heavy
residug on the soil surfuce. Ao by cutting
seeding shils in the soil in this way, the
denught requirement of the plenter is
reduced to practically rero,

The VMFP concept s deslgned two be ver-
salibe in terms af e range of crops that
can be sown so that its use can be extended
over the Furming year and so & useful
implement for contractoss supplying plant-
ing services,

It is also suitable for planting on perma-
nent beds which allows the concept of con-
trolled trafTic to be brought in. Comrodled
traffic farming, for exnmple ns achieved by
planting on ruised beds, coupled with CA
can prodisce the best passible conditions
for crop establishment, rocting sysicm
development and crop pecformance {Yule
and Chagman, 2001}

FIGURE 10.
uﬂwmrl' o .
Fhala: Enamul Mague.




6. ..Inthe development process leading to the
evolution of relevant CA machinery, it is really very
important to involve all relevant stakeholders in an

3.3. Dva animal no-till planters
maodified for 2WTs

Brazil hos experienced exceptionnd suecess
in the development of no-till planters for
manual, animal trection and 4WTs (Casbo
Jumior. et al,. 2012),

Although 2WTs are mot widely wsed in
Birazil, it i possible to attach machines
miade for deaught animal power o them.
Two manifacturens have been notably sue-
cessful i this activity - Knapik
(wwiid kg comdv) and Faarelli
(v flamrellcoum ),

The plaiters are of relstively sopbistieat-
ed design (Figure 1) the Knppik
minchines use off-sel double disc openerns
for seed nnd fertiliser, and 5o are expensive
compared with the machines designed for
Adrican and south Asinn situations
described in this overview.

FI 11, Two Enapik noill plo
agitachad 100 2WT.
Photo: Brion Sima

rier wnits

4. THE FUTURE

EFFORTS are being made to introdace
2WTs into S5A agriculture o increase the
power sapply available for smallbolder
farming. But o mistake commonly made in
the past - thinking of power anits o lsola-
s rather tham o movers of vital produc-
tive machines - is suill nppatent

Measures to increass agriculiural pro-
duction sustainably, that is whilse protecs-
fig the planet’s il resomece cogital
have heen investigated and are being pro-
msted and adopted, Developmend work om
suitnble CA equipment for 2WTE is still in
its infancy althoogh there are important
developments, especially in China with the
wilvent of the Googli no-tifl plamter and in
Bangladesh with the development of strip

till planting machinery.

50 this time we can expect that there will
be Fewer groveyards of expensive machin-
ery discarded as being inappropriate [or
the needs of agricultural development in
the: region,

In the development process lemding to
thi evelution of relevand CA mschinery, it
is really very important 1o imvalve all rele-
vant stakeholders in an mnovation network
(Johamsen et al, 2012} In the case of CA
mechanisation innovations these will
include; farmers; manufacturers;
rescirchers, extenstonsists, academics,
inpaut suppliers and finanee providers.

It 4= =till 6 frequently encountered failure
thad equipment developers work in isola-
tiomn Crown other vitnd stakieholdess in the
sxipply chadn, 11 s alss the cose thal work-
ing in this wiy Fails o encourage the syner-
pies that pariicipaiony collubaration con

Muoch the same is true of A as well, (A
is 8 kpowledpe intensive concegt and will
require a great deal more tradning and
demonatration before il becomes more
widespread, wikch it must If we are noi io
plunm-. into & Maltlusinn abyss of Pqn'qh
ent humger and degraded nutaral
TERLITGES.

Briniging inmmations in CA machingry to
the smallbolder farmer can best be done by
ERITEprENEUTs trzined m CA und machin-
ery operation whe can offer d high quality
service (oo large mimber of Birmers, Ths
is the mosdel thot has proven to be so suc-
cesaful in getting mechanisation to small-
heolder farmers in Banglodesh ond it is one
that should be followed for extending
mechansed CA to farmers in 554 (FAD,
22y
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