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FOREWORD

The excellent conservation syatem of shifting agrliculture
and our awarencss of the atrong wpiritual link between man and
naturs have, In recent yearan, glven way to intensive
nErioiul ture and destruobion of Lhe environment on a hitherto
unknown scale.

The destruction can be halted, not by the FORCE af
technology, but by galningd a deoper understanding of the wavs
of nature and how beat Lo COOPERATE with har.

The firat step towards rebhabilitation fe to stop
IMMERTATELY the terrible waslnge of soll, waler and nutrients
whick in taking place vearly From our agricul tural lands.

The no=-till tied-ridging ayaten described (n thin booklet
will do just that. TE s o method specifleoally designed (or
farming areas where crap residues are not available and
Ltherefore, mulech (residue or trash)] farming sytems eannot be
used

On every land where Lhe no-till tled=-ridging saystem is
properly put in and maintRined, soil losses should drop
immedintely from their current lovela (often 60 - 100 L/ha/yr)
to leas than £ C/ha/yr; runoflf losses should drop from Ghe
existing valuwes of 30 <40% of the seasonal rainfall to about
10% and nutrlent losses ahould beoome insignificant.

In the first year, compared to nonventional methods, more
Lime and effart iz required to establish the noe-till tied
ridge aystem but much less time and effort is required in
sybsequent yeara. And the longer the system is estabhlighed
Lhe greanloer bhe overnll aavings.

Slnce Lhe system regquires lows time and effort than the
curreit convenlional methods based on annoal ploughing, it
should have greal nppeal to the farming community. Althoush
the Booklet has beon writton speod Ficeally Ffor ox-deaft, Lhe
principles anpply equally well ta hand cultivetion orF bteactor
(LIS TR ot



A im the case with any new mystem, problems will ariae.
These should be met and overcome by adopting a positive
attitude to problem evaluation and solving: determination and
ingenuity. Negative and defeatist attitudem should be pushed
Firmly to one alde as neither we am individuals nor the
gounkry as n whole can afford to entertain them.

Mot of our soils in both the commercial and comsunal
coobsrs are in Ao degraded atructural condition. However, once
we have achleved the basic aim of conserving soil, water and
nutrients,; Lt will be possible by cooperating with nature's
forces to re-estahlish Lthe natural fertility of the moll and
in dolny in, mohieve further substantial savings in time,
Ilabwour, wechinery and in the need fer fTertilisers and
chemicale of ull kinds.

The benefits of taking immediate and dynamic action Ln
thin direction are enormous. The consequences of mllowing the
presenl situation to continue is destruction of agriculture
and of our entire environment.

Lat all involved In agriculture cooperste to promole
oonservation tillage syatems suoh as no=-till tied-ridging.
Production cannot be separated from protection and the nation
cannot exiat without ita soil.
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THNTRODUCTION
1 State of the Hesources.

Seil is being lost from arable lenda at an estimated rate
of 50 - 80 t/ha every year. In some areans, all the fertile
topaaci! has been washed away; in othera, the soil depth i=
shalloving so rapidly that crops will not be able to grow

there in 20 vyears Lime.

Recently released figures show that farmers are losing up
to one half of their applied fertilizsers and more than 0% of
the seasn:. | rainfall during sheet erceion.

So0il washed away from arable and grazing land is
deposited in the dams, filling them with silt. Most of our
doma are Filling rapidly. Bome are already so full of sand
Lhat thoy are uscless as sources of water.

Increased runoff goes hand in hand with erosion. Because
legs rainfall is being absorbed into the ground, crops are
auffering from drought esven when there im no real shortage of
rein; in wet arens, springs and wellas are drying up.

IT we allow the current rates of soil erosion and runoff
te continue, our soil and water resources will be damaged
beyond recovery within our own lifetimesn. Communal farming
families will no longer be able Lo feed themselves and water
shortages will be a regular feature of our daily lives.

A poor farmer means o poor nation. Inetead af the
farmer feeding the country, the country will have to Teed him.
NHational funds set aside for achools; clinice, roads and
primary health, will have to be diverted to purchasing food
for the rural poor. When the farmer has no orops to sell, he
hag no money to buy clothes, toole, fertilisers, good seed mnd
all the essential supplies he and his family need from day to
day. As B8 result, the market for these goods declines and
many of the producers of thess gooda go out of businesas.
Unemployment increases and the hardship spreads. Under such
circumstances, the economy of the country declines and we
become a poor nation. We muat never let this happen.

2. Controlling So0il, Nutrient and Runoff Lomses.

High losses of these three vital commoditiea: moil, water
and nuiriente;, are not lnevitabla. The losses are cauaed by
us and we can return the situation to normal merely by
changing our agricultural practices. fince the new methods
being promoted todny also offer great mavings in time, cost
and effort, we would certminly be foollsh not to adopt them.



In recent years, progréas in amail erosion rescarch has
givon us the ability to select farming practices which provide
the beat foundation for susteined agriculture. Our local
a0il loes eztimator SLEMSA shows tied-ridging te be one of the
moat offective of bthe new goenoration of conmervation-tillage
myntoemn ., Wherever tlod-ridges are properly put in and
majintained, soll losses will droap from their existing high
levels of 50, B0 or 100 t/bhafyr to below 2t/ha/yr, runoffl
will deorease from 30X to about 10X of the measonal rainfall
and nutrient losses will be minimal. Also; inoreased yields
cnn be expocbted in drought years and in marginal rainfall
BT EnE

Dimadvantiageon in the Lraditional tied-ridging method,
which was machine and/or labour intensive, have been overcome
by incorporating no-till principles. The resultant no-till
tied=-ridge syatem not only affers considerable savinges in
aoil, vater and nutrientsa but also signifiocant reductions in
time, _anbour, machinery, Muel, draught and comtm.
Furthermore this svaetem does not require the farssr ko
purchase any andditional tools or specialist equipment. It
cnn be put in by hand, or preferably, with the single furrow
mauldboard plough. However, inexpensive equipment sultable
fEr n:-:rnutht in being doveloped which will further lighten
the work.

The purpone of this booklet is Lo desoribe the no=till
tiod=ridging technlgue in sufficient detail to enable farmers
to apply it, to aesist Agritex staff im their advisory and
trainirg functiona, and to provide sufficient general
informsation to all others involved in agricultural advice iLkat
they tco may understand the principles involved and can
regulate their advice accordingly.

: I The Roles of Speclalists and Extension Staff.

“Sustained productivity”™ has been a by-word in
agriculture for more than forty years, but wuntfi]l mow it has
been an unachievable dream. The dream has been unachievable
largely because many of the practices that have grown up
around intensive agriculture are inappropriate to our climate,
gaolles and fragile scosymtama.

The great challenge facing research is to develop Lotally
appropriate farming methods which provide a sustainable basis
for arop production following ecologically sound prinoiples.

Suach farming systems cannot be developed overnight, nor
can we afford te wait for these ideal scolutions to be
presented to um. ITmmodinte action is needed AT we are Lo
save our soile and agrioulture from being permanently damnged
by the sxisting high rates of sheet srosion.



But remarkable progress can be made NOW mersly by
changing our attitude to conmervation. Glant strides can be
made if ve come Lo regard production and protection as
integral and not separalée parts of the farming enterprime.
When these appects are truly integrated, the resultant farming
ayitems are not only environmentally safe from a conservation
viewpoint and sustainable in terms of yield, they are also
oconomioally more viable in both the short and long term.

When production and protection have been fully integraled
Into our thinking and into our training courses and inte our
ndvisory msterinl, then every member of the Extension Service
no matter "rom what branch or specialism, will be speaking
with one volowe. They will be giving conmiatent, non-
conflioting advice, wholly supportive of one another.

Meaningful progress towards sustained productivity
raguires every momber of the Dopartmoent to be completely
commitied to the welfare of the country and to have a
poaitive, winning attitude to the task in hand. ¥We must face
the issues squarely, recognime that a major problem exists and
vigorousnly met about erndionting it. We must recognise that
erosior le a problem of such magnitude and importance that it
can literally destroy the agricultural industry and the
econaomic base of the counbtry.

In selecting sultable production/protection mysatems, it
is worthwhile remembering that people with few resourcea have
few chaices. It is better, therefore, to extend one.
appropriate method well than to offer o meries of half-hooarted
options many of which may be |Inndegquate anyway to the task.

At the present time, no-till tied-ridging is the only
method known which will reduce seil, water and nutrient losses
to aatiufmctory low levels, while being entirely appropriate
to the resources avallable on many small-scale farms; bulb it
is hoped that many more - and posaibly ecologically sounder -
optionse will become avajilable with tims.

The principles of the no-till tlied-ridge syatem are set
out in the next Chapter "How no-till tied-ridging works® and
the res:. of this booklet describes a recommended way of
putting these principles into practice. Naturally, no mingle
method oan cover all eventuallitiea and one of the major roles
of extension and specialist ataff will be to modifly the system
to suit local conditiona, while adhering to the principles.

Problema will arisme but with sveryone working together

towvards s soclution, it should be possible to go forward from
strength to strength.



i. Extension Services, the Farmer and the Community.

It ie well-recognised that all successful conservation
programmes must have the full backing of the farmser and the
community. This means that extension ataff, farmers and
local authorities must work more olosely together than they
have done in the paat. All mumt know and understand the
other's point of view, work out the most equitable waya of
attaining the cbjectives and share the burdens of isplementing
the schemen. Very little oan be gained by lsclated effort.
gountalne can be moved by intelligent cooperation. Everyone
has »h enormous amount to galn from affective conservation of
the rcaourcer in terms of economic farming, low food pricea,
cilean an’' o oantiful water suppliesm, and a beautiful and
healthy . aronment.

The no-till tied-ridge syetem offers & unique opportunity
for all to seek and practiae genuine cooperative effort.
Agritex ataff could be reaponmible fer selecting lands
suitable for tied-ridging, for training local people to met
out the crop ridges by the string method, to check the setting
out, and to provide the backup service.

The Loonl Autherity, through the Conaervation Committees,
could be reaponsible for selecting people for the teama, for
paying them out of local taxes, for crganising them, for
monitering their progreas and for encournging the community to
take part in the programme. As usual, the cooperation of the
farmer is 2 key factor in the succemsful implementation of the
production/protection sysiem.

Thus s broader spectrum of the community than usuml can
be drawn together in a fine example of cooperative effort.

There ia no doubt that, if this degree of cooperation is
nchieved, the damage we have done to our environment will be
reveraed.

The advice given in this booklet provides one certain way
of progreseing steadily along the road to bullding the future
of Zimbabwe on a firm foundationm.



HOW HO-TILL TTED RIDGING WORHKS

The land must Tfirst be protected from rills and gullies
by Lhe normal contour Iayoutbt! contour ridges; storm droins anpd
waterways. The purpose of the tied-ridges is to then saximise
moisture conservation and minimise soll loss by sheel erosion
on the cropping nrea betweien the contour ridges. This i=
achieved by forming Lhe land surface into a continuous serivs
of small reservoirs so that valuable rainvater is held and
absorbed evenly into the so0ll over the entire Field [(Plate 1).
In Lthe event of the reservoiras overflowing, they do o along &
path of low gradient so thal serious so0il loss does not occur.

After the contour layout has been esitablished, the
surface of the land {s formed into n sories of orop ridzes
which start at the crest road/path and run across the slope of
the land at low groadient, usunlly at | in 250 grode, and
discharge into Lhe wateruay. These crop ridges are no-mally
900 mm apart. Soall daass [(ties) are throwvn vp aboul every TO0D
= 1000 mm mlong the furrows between Lhe crop ridges to Form m
continuous chain of reservoira. The ties should be between
one half to two thirds the helght of the crop ridges.

Rainwater from early storme is stored in thess reservolrs
and soaks into the soil ensuring the highest possible soisture
conditions from the outset:. Should u large storm occur. Lhe
reservolira Fill and spill over the ties breaking them down.
But the crop ridger, being larger, remain intact and gulde the
overflow at low velocity into the waterway. The ties should
be remade as aften as it i8 practical to do so without causing
waterlogging.




In the no=til]l tied-ridging system, the land im ploughed
to Lthe recommended depth in the {irst year and the orop ridges
constructed to the required gradient. Thereafter the land (s
not ploughed for a period of years, which is the no-till
component . The ridges are not destroyed every year but
serely saintained at their correct size and shape. This
results in much less work than cither conventional ploughing
or the traditionnl tied-ridging method based on annual
ploughing, and mhould in the long term produce an lmprovement
in sail structure.

The number of yveara the ridges can be left intact cannot
be specifi=' at the soment as it depends upon sc many Field
factors such as soil type, msount of appliesd compaction,
inherent fertility of the soil, the orop types, the sanagement
practices, the need to incorporate manure and lime and the
degree to which the soil in disturbed annually during land
preparation and harvesting. Thus the length of the oycle has
to be left to the discretion of the farmer and his advisors.
As a guideline, the most freguent cyele envisaged is estimated
to be once in 4 or 5 years Lo incorporate manure in sandy
soils; but on some local gero-till triale om red clays the
land has not been ploughed for 10 years.

Crop ridge grades can be set out by a aimple technique
cnlled "the string method"”. For the ridgea to be properly
set ocut, the contour layout must be dorrect, By following
the contour ridges, a "master” ridge or guide ridge is set out
by meane of a plece of atring with a knot in ikt. Once the
pegs of the master ridde have been set out, they can be
adjusted to glive what im judged to be a free-draining gradient
for discharging excess water safely from that land. A
gradient of 1 in 250 is recomsmended for even land surfaces.
The crop ridges should not be put in at lesser gradients than
thia. The maximum gradient recommended i 1 in 100 on uneven
lands which have been incised by shallow rill erosion. Any
deep rilla or channels should be made into grass watervays.

It in imperative that the crop ridges guide storm flowns
aafely into the grass waterways at low velooities. Should
they break persistently at the same point year after year,
thise should be taken as clear evidence that there is a hollow
at that point which either needs to be filled in eor turned
into a permanent grass watervay. However, unless there is
ocontinuous downslope depression at that point, the watervay

aan simply discharge into the contour ridge lmmediately below
it.

The crop ridges form the banka for containing the flow,
the gradient of the channel between the crop ridges ensures
anfe discharge velocitiesa, and the ties enable us to manage
the rainfall for the maximum bénefit of the crop. On well-
drained polln, the crop ridges should be bullt up an
frequently as pomsible during the rainfal]l season because all
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vii) the entire syatem of satorm drains, waterwars,
contour ridges and crop ridges is a linked-up
surface dralnage network for controlling runoff.
All partm of the syntem should be the correct size
and gradient, should be properly interconnected and
earefully maintalned.

SELECTION OF LANDS FOR NO-TILL TIED RIDGING

No-till tied-ridging is applicable to a wide range of
conditiona. The ridge syatem was firat developed in the mild
climate ¢ Burope for poorly drained molils; with the raised
ridge pruviding an area of well-drained s0il in whieh the ecrop
could be planted. The introduction of carefully laid out,
gentle, graded rows made safe discharge and low erosion rates
possible in our subtropical atorms. Because of these
gualities of soil drainage and low erosion; crop ridging on-
contour hasn Aachieved s degres of popularity with conservation=
conaclious tobacco farmers. The lntroduction of the tie for
improved water conservation and management has further
increased its range of usefulness, in particular with regard
to drought-prone areas of the country; and the no-till
component makes it & competitive farming system requiring low
draught power.

However reservations have been exprezsed with regard to
the applicability of the technique to the low rainfall areas
ef the country (particularly Hatural Region V),; and
particularly to very sandy solls in these dry areas because of
the possibility of rapid drying out of the ridges. The
promotion of tied-ridging in such areas should be approached
with caution and tried firast on a trial basis.

Another important limitation concerns the evenness of the
land. The land surface must be aufficiently smooth to mllow
the crop rldges to flow without the maximum ridge gradient of
1 in 100 being exceeded. lands badly incised by past
erosion, or with unaven surfates as a result of bad ploughing,
should be smoothed before they can be used safely. Smocthing
n;n be done by correctlive ploughing, by dam scoop or by land
plane.

Although the mystem can be put im on lands broken up by
anthills and rock outérops, there should not be too many of
these obsatacles otherwise safe discharge becomes too
difficult. Very bouldery lands are unsuitable for tied=
ridging.

There are no restrictions on slopé atecpnesas except lor
the warning that even greater care im need in setting out,
construction and maintenance for much more damage can be
caused should the crop ridges be breached on ateep lands.
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SUMMARY OF OPERATIONS

In this booklet, the order in which the operations would
normally be carried out in the field is given in easy-to-
follow steps summarised below. The relevant sections can be
looked up as required.

The text has been written assuming that ox draught is
available along with a single furrow mouldboard plough. it
is as well to keep in mind however, that all operations can be
done by hand if need be, including the initial land
preparation.

The tinal sections of this booklet describe, briefly,
alternative methods and equipment which can be used for
effective management and to lighten the work load.

For the best results, all cropping practices should be
done well, i.e. the recommended fertilisers should be applied,
normal plant spacings, and rotational practices should be
followed for pest and disease control and for the improvement
of so0il structure.

IDEAL ORDER OF OPERATIONS

Sec. 1. Wherever possible keep the cattle out of the lands.

Sec. 2. Ensure that the conservation layout is up to
standard.

Sec. 3. Spread manure/compost and plough parallel to the
contour ridges.

Sec. 4. Set out the crop ridges.

Sec., 5. Construct or rebuild the crop ridges.

Sec. 6. Construct the ties.

Sec. 7. Plant and fertilise the crop.

Sec. 8. Maintain the contour ridges.

Sec. 9. Topdress fertiliser, control weeds and rebuild crop
ridges and ties.

Sec.10. Control pests and diseases.

Sec.11. Control late summer weeds.

Sec.12. Harvest the crop.

Sec.13. Remove the stover.

Sec.14. Control winter weeds.

Back to Sec. 5.3 for years of no ploughing.
Back to Sec. 3 for years of ploughing.
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ELEMENTS OF THE SYSTEM
1 Make Conservation Easier.

A great deal of hard work is involved in constructing and
maintaining contour and crop ridges. It makes sense
therefore to ensure that they are not damaged in any way.
Trampling by cattle moving through the lands is the greatest
cause of damage and leads to a lot of unnecessary work.

Conservation is made easier by keeping the cattle out of
the arable lands.

I. .- strongly recommended that, wherever possible, the
arable land is consolidated into large blocks and fenced or
hedged off from the grazing area. Alternatively, cattle can
be kept away from the arable block by cooperative herding tied
in with grazing management schemes (or by pen feeding or
tethering). If this is done, the grassland will benefit from
grazing management and it will be possible to protect the
arable land from soil erosion with minimal effort.

Remove the crop residues by hand and feed them to the
cattle in the kraals. Not only will this practice ensure
less work overall but also will assist in preventing pests and
diseases being carried over into the next crop. The cattle
will be discouraged from entering the area if the land is kept
free of weeds and residues. The freer the land of residues
and weeds, the easier it is to ridge.

2- The Conservation Layout.

All lands require contour ridges, storm drains and
waterways to prevent the formation of rills and gullies.
Since the crop ridges are set out by using the contour ridges
as a guide, the contour ridges on existing lands should be
checked to make sure that they have been put in correctly.
Also it is necessary to determine the gradient of the existing
contour ridges so that the grade of the master ridge, which is
put in parallel to the contours, (or that of the steepened
master ridge - see Section 4) is known.

Lands which have not been contoured before should be
pegged directly after the previous years crop has been
harvested. Remember that the protection works must be linked
together to carry the storm runoff safely from the land,
Figure 1. (page 14).

Roads and footpaths should be on high ground only, not in the
waterways. The contours pick up water from the footpath or
road, collect the runoff from the arable block as they cross
it, and discharge the total storm flow into the grass
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wnterways. The linkage pointe at the roadway and at the
discharge end into the waterway need earaful thought,
attent.ion and extension.

jfﬂ'i:::zhhﬁmdleME

turped down 9 fRoilitate
discharge into the waterway
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A Walarw
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Figure 1. Plan of the complete dralnage aystem.

Where a footpath mnd not a road rune down the high
ground, the contour channels and banks should simply CONTINUE
acro=zs the footpath and so collect anry runoff accumulating on
it. The contour banks require constant maintenance where the
footpath crosses them,

A7ter the contour layout has been pegged and the works

constructed, the lands can be ploughed and the crop ridges set
out.

3. Ploughing On=-Contour.

3:1 Manure/Compont.

Manure is an excellent soll conditioner. It raises the
pH of acid =soil, adds essentisl humus to improve soil
structure, decreases nematode damage, increases the moisture
and nutrient holding properties and the soil'm resjiatance Lo
- erosion and runoff. Oocod quality manuvre adde essential

nutrients to the soll.

Manure is at ite most effective when it is well-matured
and thoroughly mixed into the acil, In the year the land is
to be ploughed, the manure should be dug out of the kranls and
stacked in small piles on the land socon after the previous
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orop has been harvested. Tt should then bae sproad out over
the surface IMMEDIATELY BEFORE ploughlng. This will prevent
it from losing much of its vitelity from being exposed too
long on the surface, or [rom decomposlng too rapidly wvhen
buried too early.

Similar remarks apply to composil made from crop residues,
leaf mould, weeds and kitochen wastea.

3.2, Ploughing,

Virgin land, fallows, previously shallow-ploughed soils
and compact soils {even if previously well-ploughed), should
be ploy ' d te the full recommended depth of 200-250 mm (mll
over) REFORE the ridges are constructed, Lo break up the
surface over the entire Field including under the erop ridges.
Note that hard lavers would be left under each crop ridge if
the ridges were conatructed without the land first being
uniformly ploughed.

The best results can be achieved when the ground is molist
and the oxen - norsally two - are in good condition. The
amount of moisture present effects the depth and uniformity of
depth that can be achleved, the time involved, the amount of
land that can be prepared in a day, the cloddineas of the
final tilth and whether the land then has to be harrowed to
produce the required final tilth. [In granitie sand, am much
ag three times more draft power |a needed to plough dry =soil.

To easure that they are in the best condition, the oxen should
be given supplementary feeds to build up their strength in
preparation for the ploughing and ridging exercine.

Lands which have been deeply ploughed the previous year
and vhich are also looas énough, need not be reploughed, bHul a
drag harrow should be drawvn over the surface to break up any
thin erusnts or sand lenses left by wheet erosion. Those
layers must be broken up, otherwise, if left under the riddge,
they are likely to inhibit downward infiltration of molsture
when the rldge is moiat and the upsard sovement of subaoil
moisiure when the ridge in dry.

Ploughing should ALWAYS be carried out on-contour., For
early harvented crops, Lhe ground should be ploughed
immedintely after harvesting as the draft requiremeant will be
less and the oxen will be ln good cendition. In the case of
late harvested crops, the ground should be ploughed as soon as
the earth has been molatensd by Lhe (irst pre-scason showvera.,

In all ploughing operations, the normal standards of
ploughing npply in that n depth of 200 - 260 mm should be
achieved and nll grasa/veeds/Lrash buried. An initial goed
plough depth im essentinl for Lhe bemt results in no=-till
tied-ridging.
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Four basic common-senas rulems apply to contour ploughing:

& Avoid running animals or machinery over the contour
banks.

2 Avoid trampling freshly plough ground.

& Alternate the direction of ploughing from year Lo year
a0 Lhat the direction In which the =o0il is moved by
the plough is reversed at each ploughing. This will
prevent the land surface from becoming uneven with
time,

t The ploughing method must be simple so that the
operator can follow it without difficulty and can
adapt it to any shape of land.

3.3, Umsing the non-reversible mouldboard plough.

3.3.1 Oathering:
Gathering means to throw the soll invards towards the
centre of the area Lo be ploughed as shown in Figure 2.

* Mark out a line four paces above the channel of the
bottom contour ridge and another line four paces below
the bank of the top contour ridge.

¢ Plough the awkward shape in Lhe middle by "Gathering”,
i.e. by making the opening furrew down the centre and
turning right at each headland se that the soil is
oast btowarda Lhe centre.

* Plough the remaining parallel strips by continuing to
thfow Lowards the centre.

. Top bank
sl ) ~-~ Top line
. gt ST R Start of
SOl el opening
Iuhnmnﬂ S = S T = T =) wrrow
S, = e —~Boltom line
Botlom bank

Figure 2. Gathering

3:3.2:, Costing:

Casting is the process of throwing the soil outwards from
the centre of the land, Figure 3 (page 17).
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* In the centre of the land mark outl two linea
sufficiently wide apart to provide turning apace for
the oxen.

t Start by ploughing the land from the outside edges
towards the centre, turning left on the headlands ao
that the woil is thrown outwards.

# Plough the centre portion also from the ocutside edges
towards Lhe centre, so that the finleahing furrow is in
the same place as the opening furrow when the land was
gathared.

# Fill the hollow left by the finlshing furrow by
gnthering into the furrow. Thie is done by repeating

ae procoss in Figure 2 for just m few cuta on either
alde of the furrow. The furrow im Filled by throwing
large amounts of soil intoe it by toking deep cuts on
the runs closeat to the furrow, and cutting shallower
and shallower as Lhe plough moves putwards, until no
furrow exists.

Soll $,oe *= = T = ~Star of
""..‘ d-""l""'-‘l n.
_____ ol T R N
=== e T T Ty Top line
e :
| T e S | e SN, BN
soil | = |
ll"‘:-——--—-—-*""" Bottorm bank

Figure 3. Casting.

q. E-ttinn Out The Crop Ridges.

Correctly lald out and constructed tied-ridges will store
water for crop use, will drop s0il losses to a fraction of
vhat they are today from conventicnally tilled land, and will
prevent precious fertiliser and soil nutrients from being
washed away. On the other hand, excessive soil loss and
damage to the land can occur If the ridges are set out so
badly that they are overtopped during major storms.

The art of correctly setting out the ridges s Lo decide
on a gradient which is not so low that the crop ridges will be




over-topped and not so steep that Tlow velocitiea remove spil
from the channels beilween them.

It is recommended Lhat crop ridge gradea should not be
flatter than 1 in 260 nor should thev be steepar than 1%E.
This means that on even lands where the contour ridges have
been set out to the normal gradients (1 in 260 to 1 In 160},
the crop ridges ean put In parallel to the contour ridges; bul
?Euunﬂvan lands, the grop ridges should be steepened to 1 in

However; irrespective of the final gradient of the crop
ridges; care muat be Laken to turn down the ends of them to
help thea discharge into the grass waterway.

The crop ridges are put in by first setting out a
“"manter” or "guide” ridge between ench pair of contour ridges;
all other erop ridges are Lthen conatructed parallel to it.

In the setting out it la abaolutely esmentinl that the
moster rlidege is pmrallel te the hottom contour (af the pair)
when the contours are diverging (widenlng) towardm the
wnterway, and parallel to the top coentour when the contour
ridges are converging (narrowing) towarda the wvaterway. If,
#hen the contoura are diverging, the master ridge is merely
pegged parallel to the top contour, the bottom crop ridges
will START in the bottom contour channel and lead large
voluses of runoff intoe the lands. If, when the contours are
converging, the master ridge is always set parallel to the
bottom contour ridge, instend of discharging safely into the
waterway, the crop ridges will run into the bank of the upper
contour ridge. In either case considerable doamage may result.

The master ridges can be set out by dumpy level and tape but
there ia m very quick way ol setting them out Trom Lhe
exiating contour layout. Tt is called the "atring method™.

In thias technigue;, the master ridge ls sel out parallel te the
exinting contour channels and then ateepened up If neceasary
to ensure free drainage without erosion.

4.1:. The ntrinl_luthnd+

The string method im a very simple technigque requiring
only three people, o supply of pegs and a ball of string,
Figure 4 (page 18}, The method of setting out the manter
ridges is as follows:

¥ The team of thres start on the higheat point on the
contour ridge (i.e. usually at the creat path or roadway)
and work downwards towards the dlscharge end. One person
{man or woman) stands in the UPPER CONTOUR CHAMMEL
HOLDING THE BALL OF STRING, and the other end of the
gtring is held by a second person who satanda in the lower
contour channel.
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The people holding the string sust Kkeep a firm tension

on the string and the third person goea Lo o point on the
Btring about 1 metre below the top contour bank. The
tension on the string ia then relaxed while the third
perfon Lies a knot in the string nt thim point. The
tenaion on the uiring ia then reapplied.

Figure 4. Setting out mmater ridges by the string method.

The knot in the string must be large cnough to be easily
pean by the third person.

The third person now puts a peg in the ground under the
knot .

The people standing in the contour channels then walk an
agreed number of paces down the channels, usually 10 - 15
towards the walervay, with the third person following the
knot.

When the contours converge, i.e. get closer together
towards the walerway, the string becomes slack and the
person walking in the upper contour holde firmly to the
sanme place on Lhe string while the person on the lower
contour maintaina bLhe btension by reeling in the alack.

¥Whan the contours are diverging, i.e. bacoming Turther
apart towards the waterway, the string becomes too short
and the person walking in the lover contour channel holds
firmly onto Lhe same place on the string while the person




el

on the upper contour (who is holding the ball of atring)
lets out some string.

¥ When the agreed number of paoes has been covered,; the
team mtopes mand the third permon puts a peg into the
ground below the knot.

3 It is very important to keep the string at right angles
to the contour am judged by the peraon who is holding
fast, i.e. the one vwho is not letting out or reeling in
the string. When the team stops alter having taken the
agreed numsber of paces, the person who has been holding
fant wust be the one to correct the line of the atring so
it im nt right angles to the contour he/ehe is walking
along.

¥ In this way the tension on the string is kept constant
and the tenm contlinues along the contoure wunkll there e
a continuous line of pegs laid out from the oreat doun Lo
the waterway. Some adjustments can be made to give
emooth curves.

% The line of pegs marks the position of the master furrow
and its gradient is the same as that of the contour
ridges.

A useful rule to remember is that the person on the upper
contour mugt only let string out; and the perscn on the lower
contour only reels in, When this rule ia followed, the master
ridge is parallel to the upper contour when the ridges
converge (narrow) towards the waterway and parallel to the
lower contour when they diverge (widen), as shown in Figure 4.
Then the crop ridges will never pick up water from the bottom
contour channel nor will they run into the top contour bank.

When the pegging team has reached the waterway and are
now ready to peg the master ridge between the next pair af
contours below them, A lot of time can bhe saved if the person
on the bottom contour mtnym where they are while the one on
the upper contour leap=-frogs to the contour below his/her
friend.

Before they begin to mark out the master ridge for this
contour interval, the person on the new bottom contour reels
in the string until the knot is | metre ABOVE him/her.

The team now paces its way as before but thiem time moving
from the waterway to the erest path/road. Once more, the pegs
are placed below the knot at Lhe agreed number of paces.

Notice that this method seana that when the string gots
tight it is always the SAME PERSON A3 BEFORE who lets out
gtring: and when the string gets alachk, it isa always the same
parson whoe reels in. ?
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For example, in Figure 4, when operator “A* on contour 1
first begine to move from the creat towards the waterwvay, the
contours are widening and he/she has to let out string so that
the master ridge resains parallel to the contour 2. W¥hen the
contours begin to narrow near to Lthe waterway, “A" holds on to
the same point on the string. When the Lteam has reached the
untersny and wishes to peg the master rldge between contours 2
and 3, "A" leap-frogs from contour 1 to contour 3 and begins
to walk up it from waterway Lo crest, with the third person
putting im the pega below the knot as they progress towards
the crest. As operator "AY Cirst begine Lo move up the
contour away from the waterway he/she AGAIN is the one to let
out mteing Irrespective of the direction of movement of the
toam; the satring must nlways be let out by "A" as the contournm
are converging TOWARDS THE WATERWAY, and conmequently, the
mustler ridge must be parallel to the top contour which is now
acontour 2. Thus, when this leap-frogging method is uvaed, "A"
im the one who ALWAYS lets out atring and never reels it in.
It maken sanne of course that the one who (s holding the ball
of atring in the first place (i.e. operator "A") should be the
one ta let out string.

Above Lthe Lop contour and below the bottom contour; where
there is no “"partner” contour ridge to work with, the ridges
are meraly set out parallel to the sole contour ridge.

4,;2. Bteepening the saater ridge.

The gradient of the master ridge ia steepened when the
land surface im uneven to the extent that the orop ridges
would be overtopped IT they were put in at Lhe aame gradlenl
ap the gcontour ridges.

The master ridge is steepened to the deaired gradient by
moving the peg at the waterway end o caloulmated distance down
the slope and adjusting all other pega Lo glve the entire
length of the master ridge a uniform gradient, Figure 5
(page 22).

The horizontal distance H in metrem;, im the distance the
peg at the waterway should be moved for the master ridge to be
steepened to Ehe gradient of 1 in X, and im given by:

H= (100 x L {0L/X - 1/0))/8
where L. ia the length of the master ridge in metrea, 1/G is
the gradient of the master ridge and 8 ia tha psrcent slope of
the land.
When the contour ridges are at a gradient of 1 in 250 and
the master ridge is to be steepened to the maximum recommended
volue aof 1 in 100, the formula simplifiea to:

H=0,6 x L/8
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The table below has been worked out from Lhe forsulm. It
gives therefore the horizontal distances down the slope the
pef at the waterway end of a master ridge (which is at 1 in
250) needs to be moved to steepen the master ridge to the
maximum gradient of 1 in 100, A good approximation of the new
position of the pegs can be obtalned by taking a right angle
from the 1 in 250 master ridge.

Horimontml distances in metres downslope (H) for slopes
af 8 (%) and lengths (L) of master ridge in metres.

8 (%) L = 50 L = 100 L = 150 L = 200 L = 250
1 an a0 80 120 160
z 16 30 46 6o 78
3 10 20 a0 a0 50
4 B 15 23 o 38
] 6 12 18 24 a0
6 5 10 16 20 25
) L] 9 13 17 21
B 4 ] 11 15 19
8 3 T 10 13 17

10 3 ] 9 12 15

l
L l
e LT O 3 4 Masier l:idnt..'l_i_-_wu_ggg___‘" .
- - .__‘l-.:_':_E--Eh ’F-__ :E':l:hu - "':[ 1
h _— w— H.
"-‘-l-|-__________ r— v C =

Masier ridge sleepensd 1o 10100

Fig 5. Adjusting the downslope distance of the
intermediate pegs to give a uniform gradlent Lo

the stespened master ridge.
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The tables can be used as a gulde by the pegiing toam and not
even A& tAape measure ia required if one member of the team has
been taught the simple technigue of regulating his/her pace

lengith to 1| metre. Furthermore It can be assumed that Lhere
ia po difference between the horlzontal and downmlope length.

Thus, the team leader can read the slope of the land (3)
fromn n copy of the pegging aheet, pace of the length of the
paster ridge (L) which so far has boen met out to ma grade of 1
in 360, read from the above table the number of paces the peg
at the uaterwvay end i to be moved dounslope, pace out the
distance and the pegs in between the crest and the new
posjtic nt the waterway moved to give a uniform gradient.

The table doesa not show values for master ridge lengths
Erenter then 250 m because Lhis is the saximum length
reccamended for contour ridges on granitic sands.

IT the new posltion of the peg at the walerway end comes
to telow the lower contour bank, f.e. if in moving the peg to
steepen the gradient of the master ridge the team member has
had to oross over the contour bank below, this doea not affect
the method. The contour bank la crossed and the peg Is put im
position. But, when all the intersediate pegs have been lined
up, the new master ridge should end at the point wherse it
reachesn the lower contour channel, l.e. all the pegs below the
lowar contour bunk should be pulled out, Figure §.

In order to give a uniform gradient in between the crest
and waterwvay poge, the distances (h) the Intermediate pegs
should be moved needs te be carefully worked out, Figure 5.

If the length of the master ridge before it is ateepencd
is L metres, and Y metres [or paces) was ndopted as the
spacing for the distance between pegs when aetiing oul the
master ridge in the first place, and H is the distance the peg
at the waterway end has been moved in order Lo steepen the
master ridge, then the first peg down from the orest should be
moved n distance h = ¥ x H/L and the second peg down ime
moved twice this distance, l.2. 2 x h and the third peg i=s
moved 3 x h ete, The peg at the creat, of course,; is nol
moved at all.

If, after the ridges have been put in at the saximums
grads of 1 in 100, the crop ridges regularly break at [(ixed
points, thie is an indication that some land levelling is
necepsary or that an extra vatervay may be needed at one or
more of Lthe pointm.



i.3. Obetructions.

The best method of dealing with obstructions to the
continuous run of the ridges much as anthille or rock outocrops
in to mtop the ridges just before the dip which aften occurs
at the foot of such obatrucotlions. The dip then becomes a
amal]l grass waterway leading the overflow down to the contour
ridge bhelow, Figure 6. Low spots at the sitem of old eroslon
channels can be dealt with in the same way.

Anthil or rodk

Figura 6. Method of dealing with obstructions.

- Conatructing the Crop Ridges.

The naster ridge is conutructed first and then all other
ridges are built parallel to (L.

The crop ridges should be constructed, or existing ridges
maintnined, well before the raine. The oparation ocan ba timed
to advantage to coinclide with the need te control winter weeds
s0 Lhat the conatruction and weeding can be done together.

6§.1. Recommended height and spacing.

The crop ridges should not be lesa than 250 mm high when
Just built and not less than 200 mm when they have become
consolidated, Figure 7 (page 26).

A apaoing of 900 mm between the crop ridges is usually
adequate for most cropping situations and, eince the angle of
repose of loose earth is ambout 30 - 3] degrees, these
dimennions will allow sufficient width (200 mm) of ridge top
in which to plant two rows of a close grown crop such as
groundnuts or soyabeans. Although the spacing between ridges
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can be widened out to 1000 mm if preferred, wider spacings
than | metre are not recommended. With wider spacings there
iz 8 danger of the ridges overtopping because of the fewer
channels carrying the storm low.

Figure 7. Recommended aize of crop ridge.

If, after planting has been completed, the consolideted ridges
are less than 200 mm high, for upright crops they can be
raised during the later weeding/reridging operation. 1In the
case of procumbent growers, however, such as groundnute, every
effort should be made to ensure the ridges are built to the
full height before planting.

B:Bs cun:truhtlun of crop ridges with a single=-furrow plough.

The crop ridgesn can be constructed most easily once the
freshly ploughed soll has firmed up a little, but it should he
done before the onast of the ralnas so that water [rom Lhe
early storma can be atored.

Before any of the ridges are constructed, including the
master ridge, the (inlshing furrow should be Filled in by
throwing soil inte it with the plough. This is done by
ploughing deeply when first moving in a circular Tfashion
around the furrow, then taking shallower and ahallower cuts as
the plough moves outwards until no depression remains.

The magter ridge can now be constructed and the remaiming
ridgea built parnllel to it at the required spacing, usually
BOD mm) .



The nslough should be set for full-depth ploughing. Each
ridge is conmtruoted by taking twoe rune, both times throwing
the soil |Inwards towards the centre-line of the ridge, Fig. B.

—

_:EuxnkEIMH

Figure 8. Conatructing the Crop Ridgea.

¥hen the ridges are being built 900 mm apart, the contre
of the depth wheel sghould be on the centre=line of the Turrows
and the right-hand ox should be walking in the previous ocut,

The same procedure ls followed when the ridges are to he
1000 mm apart and this leaves a small dip in the centre of the
top of each ridge, which may offer mome small advantage in
moistening the ridge and gives a wider ridge top for planting
two rowas of a cloge grown orop.

A ridged land with short ridges entering the contour
channel is ahown in Plate 2 (page 27). The short ridges are
completed by the oxen turning in the contour channel. They
should never be turned on the bank unless the bank is going Lo
be repaired lemediately.

Trampling of the top contour bank is unavoldable when the
short ridges at the top of the land (i.e. thoss running
between the underside of the top contour bank and the
waterway) are being conatructed. Again, the damage zhould be
repaired immedintely.

When cromsing Lhe contour bank, Lhe amount of repair work
Wwill be reduced if the plough, ridger body ete. are lifted.
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Nhen the short rows running into the contour channel 1ine
up wizh the ashort rows immediately balow Lhe conLtour bank, n
lot of time can be saved by Erealing them as continuous
ridges. Hulk, once agnin, grecal care must beée Ltalen Lo reise
Lthe equipment 20 that the bank is pot dasaged while it is
being crossed.

Flate 2. Land ridged on-contour ahowing Lhe shoart rows.

H.3, Pebullding the orop ridges during wintere.

In the second year and following years in vwhich the
ridges are Lo be merely maintained, f.e. no ploughing, the
reridging ie oarrled out in winter and Ltimod to coinocide with
the need Lo control winter weeds, or at least done long enough
before the onsel of the raina to allow the ties to he
construoted Lo catch the first storas. During reridging the
plougk should be aet to an ndequate depth depending upon how
much soll has to be moved from Lhe furrow back on Lo Lhe
ridge.

Feridging Lime offers a wonderful opportunity Lo add any
e#xtra manure or compost. The sanuref/compost should be spread
over the land before the reridging opéeration is carried out so
Lthat sost of it will end up en, or in, Lthe ridge.
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i, Constructing the Ties.

The function of the ties is to enmble the rairfall to be
managed the most efficiently For crop growth by storing or
releaging colleoled water. The tieas ahould be put in ns soon
ng possible atter the land has been reridged and this should
be before the rains begin. Early conatruction of Lhe Lies
Will enable the crop to be planted at the earliest opportunity
(l.e. as soon a8 the ridge igs wmolst throughout) and alese will
enaure the best molsture conservation during the first
eritical weeks of plant growth.

Ideally, the tiesa should be constructed at 700 - 1000 mm
intervals nlong the furrows but the spacing is normmlly
determined by how much loose scil is available in the furrow
for tie conetruction. The height of the ties should be
between one half and two thirds the height of the
unconsolidated ridge (126 - 160 mm). Insuffliclent water will
be stored on the land if the ties are at & lesser height than
Lhe recommended minimum &nd the crop ridges may overtop if the
maximum recommeénded height is exocpeded.

Excess water, accumulating on the crest palh or road,
must be prevented from enterisg the top end of the furrows
otherwise the ridges mny be overtopped. For this reason the
UPPER END of ench furrow must be blocked off by an extra=large
tie. Ties can be constructed ea=zily by hand hoe or by a
variety of inexpensive equipment. Perhaps the simplest
mechanised method for oxen ia shown in Plate 3.

Plate 3. Simple equipment for making ties.



29

The tie-maker in the pioture conaists of o horrow dise set
at right angles to the direction of pull, supperted by metal
tubirg. But il can be made of any switably shaped piece of
sacrap iron and gumpole. Ties are built by lowering the disc
inta the furrow between the crop ridges and scoraping It mlong
the channel unlil sufficient =2o0il hos been accumulated in
fronlt of the disc to build the tie. The disc is then simply
ralsed Lo leave the earth behind as 8 small dam wall and the
disc lowerad lmmediately Lo collect soil for the next Lie.
Gince Lhere is no automatic control on the height of the ties,
the cperator must take care not to make them too small nor too
large. Regular ties of one half to two thirds the height of
the cro ldge con be built with a little practice.

T. Planting and Fertilising the Crop.

Lands should be weed free at plenting and, because many
farmers connot risk crop fallure, planting amhould NOT be done
until the orop ridges are moist throughout. The reason fer
this last rule is that the soil moisture and subscil moisture
must be linked up in order to lower the risk of meisture
shortanges damaging the crop during the eritloanl early stagen
of growth. The process is shown in Figure 9., When the firast
gtorma fall, (a), rainwater soesks into the top of the ridge
and collecta also in the channel between the ties. The water
in the channel will aonk aldeways inte the ridge nnd riae
upwards through the ridge by capillary action; but, if the
amourt, of raim is insufficient to moisten the ridge
throughout; (b}, a dry area will remain in the centre. In
this case the roots ocannot extend downwarda mand should n dry
pericd then follow, the plante may even die.

Rain
= infiitration
Slanding
waler A
Ridge 7'Or
capillary | ““3
movermnent fﬁé}}ﬂ??;fég ff ;ﬂf
Moist region Fully wet ridge
shaded

(a) (b) (c)

Figure 8. Prooesas of wetting in the crop ridge.

When adequate amounts of rain fall during the early
storme; Figure 5 (ecl, the topaasil and aubsoll moistures beoome
linked up, rools can becoma firmly established and subsoil
moisture can move more readily upwards from below into the
ridge during dry periods.
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It im STROMGLY recommended therefore that, before
planting, sections be dug through the ridge to full depth at
several (at lesat Tour) points in the [leld to prove that Lhe
ridges are soiat throughout.

All row crops in the rotation can be grown on crop
ridgea, including those normally plasnted commercially at
clomer spacinga, e.g. groundnuts and soyabeans. In Hatural
Reglone 1; I1 and poasibly II1, two rowm of a close grown crop
gan be planted 160 mm spart on top of the ridgea; but; under
present levels of low moisture and soil fertility (natural and
appliad] d rainfall patterns, it ils argusble whether even in
theme Naturanl Regions it is worthwhile planting close-grown
grops at closer spacing than can be achieved on the crop
ridges recommended in this tied-ridge ayatem. In Natural
Regiona IV and V, however, there will be insufficient molsture
in most yearm for cropa Lo be planted at the normal
populations recommended for the better rainfall areas. The
most preferred way of reducing competition for moisture when
crops are planted on ridges is to plant every row but at wider
npacing in the row,

Crops spaced well apart in the row can be planted by
making meparante holes for the seed and Tertiliser/manure/
compost. Alternatively, both seed and fertiliser can be put
into the same hole, with the fertiliser put In First by cup,
the hole partly filled inm with so0il and the seed then placed
above it at the correct planting depth.

If the holing out and fertiliming im completed before the
raina, planting can be done more quickly (when the ridge is
moist throughout), particularly since the holes will already
be partly filled by saoil which has fallen inte them.

For cropas grown close together in the row, a small furrow
can be made Iin the ridge top with a hand-tool and the
fertiliner buried below the seed. Alternatively, two furrows
onn be made mnide by aide and the seed and fertilimer placed
meparately.

The compoat and manure should be as mature as possible
and preferably buried close to the plant elther lower down in
the same hole or In an adjacent hole.

B. Haintaining the Contour Ridges.

Fow that moat of the movement through the lands has come
to an end, the contour ridges should be built up and the
pontour channels cleaned out in preparation for the main
raine. However, maintenance should not be confined soclely teo
thia time of the season but should be oarried out on a routine
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basis throughout the yenr. Extenslve repnirs should certainly
be earried out before Lhe Tlirst storme Lf the cattle have been
allowed in the lands at any time during the dry season.

8, Weed Control,; Top-Dressing, Reridging and Tieing.

The amount of maintenance required om the crop ridges
Will be increnssed and unwanted compaction will occur if the
topa of the orop ridges are uped like atepping smtones acromss a
river, The Ffarmer should form the good habit of nlways
placing his fest in the furrows between the ridges and, of
course; the oxen should be trained to do likewise.

The sbjective of weed control la to avold competitlen for
nutrienta and moisture between the crop and weedse in the
gritical early stages of crop growth mand, later; to prevent
weeds from seeding.

At about six weehs after emergence, the weeds should be
removed from the tops of the ridges either by hand-pulling
{preferably) or by hoe. The looeened weeds should be left on
the top of the ridge to be buried during the reridging
aperalion mentioned below.

The correct gquantities of fertilisers should bhe top-
dreamed on te the top of the ridga, being placed near to the
arop by cup or banded as appropriate.

Reridging runs are then carried out to rebuild the ridges
and Lo complete Lhe weeding by removing and burying the
romalning weeds in the furrows and on the sides of the ridgos.
Those weeds previously loosened and laid en the top of the
ridge are buried at the aame time.

Reridging is done with the plough met at an adegquate
depth to pick up sufficient soil to rebuild the ridge. Two
plough runs are made down each furrey, one in each direction,
in order to cast the soll on to the sides of the ridges.

The ties are then remade as deseribed in Section 6. Top-
dreszsings required later in the geason are usually placed by
cup or banded, ar appropriate, on to the top of the ridge.

10. Pest and Disense Conlrol.

The most appropriate rotational practices to control
peata and diseasesa ahould be practised.

Crops grown in soils high in organic matter are known to
have a greater resistance to pests and diseasezs than thosze
grown on solls with poor structure where inorgamic fertilisers
are relied upon Tor fertility.
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Careful sacouting for pesl and diseane control is mlways
necessary no matter what farming acthod is baing emsploysd. As
far as is known, ne special problems arise with crops planted
on ridges.

11. Late Summer Weed Contral.

Weeds ghould be prevented From seeding in order to reduce
the number of woeeds emerging in winter and in the follewing
supmer. Row crops on riddes can be band-weeded with relative
ease in late summer. The better the erop cover, the fewer
weeds there will be to denl with.

12. mnarveating.

Crops should be harvested by hand to mavoid disturbance of
the soil in the ridies.

13, Removing Crop Residues.

Residues with feed value should be removed [rom Lhe land
and fed to the cattle in the kraals., The stalkas should be cut
through ag low down the plant as posaible and stooked
[madhumba) before belnd carried avay. Ridging ls easier once
heavy trash hasa been removed from the land and the practice
will nlso minimisae the risk of a carry over aof pests and
disonses. However, any light trash such am that provided by
Lthe leaves and atems of groundnuls or soyabsans will net
inzerfere with ridging and will benefit soll structure if left
b h o .

Residues with little feed value can be used Lo make
conpoat and those which have to be destroyed, like cotton, can
be burned in the flelds, In the case of cotton, much snil
disturbance will ooour If the stalka are hand=pulled or ripped
out by the ripper tine. A better practice iw to desbro¥ Lhe
atalks by chopping the stems through just below ground level
and then burning them.

14 Winter Weed Control.

Winter ueeds ahould be contralled to prevent them From
soeding and to conaerve aubsoil moisture for the lollowing
scason. It is important to have & clean field as even a few
weesds can have an effect on moisture; can harbour pests and
diseases and can seed prolifically.

Winter wesds oan best be controlled by reridging soon
after harvesting (8ection 6.3) but, should eattle be allowed
inte the lands during the dry season, the ridgea will be
dampged. [n Lthis came the ridges should be rebuilt only after
the eattle have been excluded from the lands.
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OTHER OPTIONS.

The precedlng text has been written from Lthe palint of
view of ox-systems using the single furrow plough ez the main
agriculturanl tool, supported by manual methods.

The ayvstem deascribed ensures minimum so0il disturbance.
This is becauss the lesw the soj]l is disturbed the better its
atructure will become and the lower the costa of farming.
Therelfore it ia very much in the Tarmer's own interest that he
works the soil am little as posmible. This point should be
kept firmly in mind when deciding on what modificationm to
make to | e recommendations lald out mo far in this texL.
Oreat ocarc sust be exercised with choleoe of mechanisation in
pltllqu]lr as there is always & danger of overusming equipment.

1la Land Preparation.

Should the initial ploughing nct have bean deep encudh;
the land should be reploughed the following year or, failing
that, the furrowa betveen the orop ridges should be ripped
when the spll is Jjust o little moist. The soil shattering
which should occur will benefiL the area beneath the ridge
while also providing sufficient soil in the furrows with which
to build up ridges of adeguate mjre.

2. Constructing the Crop Ridges.

The aystem of planting {irst and ridging leter in the
first year of Lho eyele (in which the land has ite initiaml
ploughing) ia NOT recommended UNLESS the master ridge has been
set out by a competent authority and all planting has been
carriad out parallel to it at the recommended spacing (900 -
1000mm). If these conditlons have not been fulfilled, thers
will be no guaranteec that Lhe crop ridges will be at Lhe
correct grade when they are finally conatructed.

Where planting has followed the master ridge, the ridges
nre formed at 4 = 6 weeks after the fertiliser ham been
broadoant and in timing with the need to control weeda.
However, it should be noted that EARLY construction of ridges
is PREFERABLE and; in any case;, post-emergence ridging can be
done enly with tall upright crope. In addition, late ridging
gwhould noet be done on cotten as the burled atem la vulnerable
to termibte attmck.

At Limes it may be necemmsary to plant inte Lhe old ridge
hefore it has been rebullt but this should not be adopted mms n
routine practice, Serious vrosion and loss of nulrients may
be caused by heavy early storms falling before the crop ridges
have been built wup to the salfe height. Therelfore, wherever
possible, crop ridgea should be rebuilt well before the
mnticipated First storms of the season and late ridging be
used cnly as a last resort.
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- Ripping.

Apart from using the ripper to overcome shortcomings in
the inltial ploughing operation referred teo abave, the channel
oan by ripped occcamionally to asslet moismture infiltration and
to provide soil for bullding the ridges to mlze. Howaver,
there is as yvet no evidence that any advantage will be derived
by ripping down the centre of the rldge as a routline practice.
In fmot the soll disturbance thus oaused is more Likely to
retard, or even prevenl, any isproveament in moil structure or
organioc matter that would otherwise have acerued. But, it i=s
recogniaed that occasjonal ripping =&y be necessary on soils
which ha n tendency Lo compnct readily through slumping when
they ere wel, though slumping msay become less of a problea ans
the aoils improve in structure with time under no=-till tisd-
ridging.

i, Herbiclides.

The standoard method of controlling weeds advocated in
thim text ia by mechanleal means during reridging runs. It 1as
a very effective method of vontrolling weeds and iw strongly
reconmended to avold the undeniably barmful effects of
herbicides to the environment and teo life in the moil. If
herbicide is to be used at all, its vee should be restricted
to & band of pre-cemergent herbicide sprayed anlong the top of
the crop ridges. The herbicide should be applied by knapaack
and care taken to avoid damage to the ties by foot movement.

B. Eroadeast Cropsa.

There is no reason why broadcast crops cannot be grown at
lower than normal densities hy planting them in two or ithree
rows along the top of the ridge. Plonting on the mides of the
ridgen will make weed control difficult.

An alternative ia to plont the broadcast crops in the
yoar of the cycle in whioh the land is to be ploughed. The
grop isn brondeast after ploughing and the ridges oan be made
up for the no=till tied-ridge system at the end of the season
after the broadcast crop haa been harvested.

Another option i® te sct amide a apecianl plece of land
for broadcast and root orops and to pay attention to the
maintenance of its soil fertility, l.e. genercus applications
of manure and compost. Many row crope can be planted with
advantage by tine into the stubble left behind by the
broadoast crop (without ploughingl. However, under thias
residue Tarming system, moil, water and nutrient loss will
remain low only if the broadeast crop 18 planted at high
density under good fertility and if coplous amounts of stubble
afnd trash are left behind to plant the row cerop lnto in the
following year.
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MACHINERY .
1. The Revermible Plough.

The reversible plough, Plate 4, enables the lond surface
to be more easily msaintained at & uniform slope, allove soil
te be moved upslope (when required) to oflset past down-slopoe
erofnlon of Bail, and reducos the amountl of headland travel.

Currently avallable models are much heavier than the
conventional aingle mouldbonrd plough and are not sultable Lo
oxX=draft. But, hopefully, lighter models will be produced in
the not too distant Tuture.

PFlate 4. A Reversible Plough
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g . The Aute-tie Maker.

An auto-tie maker is being developed which 13 inexpensive
and simple to operate. It should take s lot of the hard work
out of tie mrking and enable uniform ties of the correct
height to be constructed more eagsily. It looks a little like
a paddle wheel and can be mounted on the plough beam by itselfl
or, preferably, -behind the ridger body, Plate &6, so Lthat
ridging and tie-making (and weeding) can be done in one
operation.

The tie-maker will work sutomatically. It is being
designed 8o that when sufficient sc0il piles up on the bottom
platform; the tie-maker will rotate and dump the collected
soil.

Flate 6. A test suto-tie maker mounted behind s ridger body.’
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- The Cultivator.

Reridging and weeding can be done in one aperation by
means of A normal cultivator, Plate T, with the large 1=t and
right hand hillers attached. However it is not as elfective &
reridging tool as the plough or the ridger body,

Plate 7. An Ox-drawn Cultivator.

(i 1 The Oroundnut Lilter.

A ground nut lifter has been developed for lilfting nuts
out of the ridge, Plate B (page 39). It consists of an
axtended share with a three=Ffingered bracket, whieh replaoces
the mouldboard on the single furrow plough.
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Its outpul is about five times Taster than hand-pulling
but, unfortunately, part of the ridge is destroyed in the
Process .

Flate B. A Groundnut Lifter.

T Planters.

Inexpensive planters are being developed for ox-planting
into the top of ridges. The equipment ean usually apply
fertiliser at the same time into a separate furrow.



