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The Magoye CA planter used for Zero-tillage (Arthur Chomba (Box 670577, Mazabuka, Zambia))

Animal Draft Zero-Tillage ( )

Direct Planting

Animal draft zero-till involves the use of an animal drawn mechanical planter to plant
directly in untilled soil to minimize soil disturbance and leave a cover of crop residues
to conserve the soil and water.

Zero-tillage takes advantage of the beneficial effects of biological processes to loosen the soil
and to improve fertility. The organic matter from these processes aggregate the soil while the
movement of soil organisms like worms and termites loosen the soil. This is called biological
tillage and replaces mechanical tillage. The untilled soil surface covered by residues will
require a planter specialized to plant in these conditions. In a sense, adopting zero-till does
actually require a zero-till planter. The development of the strip-planter has made zero-till a
viable option for animal draft farmers, which until now was not possible due to the
unavailability or high cost of zero-till planters. The new planter is both cheap and easy to
manufacture locally. The planter uses a narrow tine to open a planting furrow and
seed/fertilizer is metered by vertically rotating plates. The planter is pulled by oxen and can
plant rows of 75cm or 90cm rows with an intra-row which is determined by the seed plate
used (3, 4, 5,...... seeds/m). The planting technology needs to be complemented with sound
residue cover and weeding management practices.

Purpose of the Technology: The planter enables planting and fertilizing in untilled soil so that
the soil residue cover and soil structure are preserved and can be used sustainably. The
protective soil cover reduces evaporation and enhances infiltration while the improved soil
structure and orﬁanic matter content increases soil water storage making zero tillage an
important drought mitigating strategy. The immediate benefits of adopting zero-till are the
possibility to plant a bigger area quickly and in time as well as the reduced soil erosion.

Establishment / maintenance activities and inputs: The first step in establishing zero-till is to
assess the soil condition and levels of degradation. Where possible tests should be carried
out but where not, the farmer needs to start on a small plot to check if there will be yield
reduction from not tilling the soil. Where soils are severely degraded, an establishment phase
should be embarked on where reduced tillage is practiced until the soil structure has
recovered sufficiently to support crop §rowt without tillage. Liming acidic soils followed by a
final ploughing will be required in the first year to correct the soil pH which otherwise will be
difficult to correct once conservation tillage has been established. The organic matter levels
need to be increased by increasing the amount of residues produced by the crop (i.e. the
yields) and retaining these as soil cover. The next establishment activity is the purchase of
the planter unit. Maintenance activities include planting and fertilizing in the same operation
and weeding. Weeding will have to involve herbicide use to handle increased weed densities
implyin%that sprayin% will become a major operation. In addition to the normal conventional
inputs, herbicides will also become a major input and cost.

Natural / human environment: Zero-till has been applied in a wide range of bio-physical
environments but mostly by the Iar%e scale farmers. The unavailability and high cost of
specialized zero-till planter for small-scale farming has resulted in low adoption rates. The
development of the Magoye Planter creates new opportunities for this practice. The farmer
has to have sufficient knowledge to assess the soil condition and decide if is too degraded for
zero-till or how long the transitional phase should be. Literacy is essential as the farmers will
have to learn new approaches on weed control, pest control and crop rotations and adapt
practices to suit his/her specific conditions.
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Planting lines are done at a depth of 8-12cm with inter row of 75 or
90cm. The width of the open furrow is 5-10cm wide. Planting rows are
done across the slope to reduce runoff, these planting rows are done
when the soil is moist during the rainy season and planting is done at
the same time with land preparation. Farmers in Monze have
combined ripping and zero till together. In the dry season they rip with
the Magoye Ripper or GART Planter and later when the soil is moist
use a zero till implement to plant.

75 or 90cm

Location: Magoye. Mazabuka/Southern Province/Zambia

Date: 2014-06-29

Technical knowledge required for field staff / advisors: high (This is a Emm
new technology and the extension staff must be able to help farmers ~— \ [~~~ T T TT7
troubleshoot and adapt the technology to local conditions.)

Technical knowledge required for land users: moderate (The farmers
have to adopt new soil management practices, crop rotations and
adapt the weeding approaches to complement the planting
technology)

Author: Silenga Wamunyima, Box 670577, Mazabuka, Zambia

Main technical functions: improvement of surface structure (crusting,
sealing), improvement of topsoil structure (compaction), increase of
infiltration, increase / maintain water stored in soil

Secondary technical functions: control of raindrop splash,
improvement of ground cover, improvement of subsoil structure
(hardpan), increase in organic matter, increase in nutrient availability
(supply, recycling,...), increase of groundwater level / recharge of
groundwater, water harvesting / increase water supply, improvement
of water quality, buffering / filtering water

Early planting

Material/ species: maize
Quantity/ density: 44,000 pla
Remarks: 25cm intra row by 75cm

Mulching

Material/ species: crop residues
Quantity/ density: 3ton/ha
Remarks: uniformly spread

Manure / compost / residues
Material/ species: crop residues
Quantity/ density: 3ton/ha
Remarks: uniformly spread

Mineral (inorganic) fertilizers

Material/ species: basal and top dressing
Quantity/ density: 400kg/ha

Remarks: spot application

Soil conditioners (lime, gypsum)
Material/ species: lime
Quantity/ density: 1ton/ha
Remarks: broadcast

. The weed control method is the main determinate factor depending
° Kwacha on whether the farmer uses hand hoe or herbicides. Weed densities
. ( ) 1USD=5.0 are higher in unploughed fields increasing the labour

Kwacha requirements/costs by a factor of about 5 if hand weeding is used
. 2.40 instead of herbicides. Another major cost is that of fertilizer which

makes up about half the cost hence the total cost will vary
significantly depending on fertilizer cost.

1. Purchase a magoye planter ( / : None)
2. Purchase a knapsack sprayer ( / : None)
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(Kwacha)

(Kwacha)
Magoye Planter piece 1,0 500,0 500,0 100,0
Knapsack sprayer piece 1,0 80,0 80,0 100,0
580.0
116.0
1. Slashing, spreading residues ( / : May-June every year after harvest)
2. Liming ( / : Nov - Dec every 3years)
3. Planting and fertilizing ( / : Nov-Dec at onset of rain)
4. Chemical weeding ( / : 3 times per growing season)
5. Harvesting ( / : May-June)
%
(Kwacha) (Kwacha)
Slashing, spreading residues person days 8,0 2,5 20,0 100,0
Liming person days 2,0 2,5 5,0 100,0
Chemical weeding person days 24,0 1,0 24,0 100,0
Harvesting person days 8,0 2,5 20,0 100,0
Animal traction for planting and fertilizing |ha 1,0 40,0 40,0 100,0
Seeds kg 20,0 2,5 50,0 100,0
Fertilizer kg 400,0 0,8 320,0 100,0
Herbicides | 5,0 6,0 30,0 100,0
Lime ton 1,0 42,0 42,0 100,0
551.0
110.2

Thermal climate class: subtropics. 3 distinct seasons - summer,
winter and one rainy season
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Timely and quicker planting enables larger areas to be planted and with less labour in the short term. Improved soil structure and soil fertility
leads to higher yields and better resilience to droughts in the long term
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e Enables early planting
e The purchase price of the Magoye planter is quite high Subsidize

How can they be sustained / enhanced? Plant in with the first rain the implement
e Quicker planting enables the planting of larger areas e Excessive weeds and lack of information on herbicide use More
training on herbicide use

How can they be sustained / enhanced? Plant the seed and
fertilize in one operation
e reduced workload

/ /

e The purchase price for the planter is on the higher side making it
affordable only to the larger small-scale farmers the price is likely
to go down when the planter is mass produced

o (difficult to control weeds in the absence of herbicides use
herbicides

How can they be sustained / enhanced? Encourage minimum
tillage

e Enables early planting

How can they be sustained / enhanced? Plant in November with
the first heavy rain
e Quicker planting enables the planting of larger areas

How can they be sustained / enhanced? Use herbicides because
without them, the capacity to weed will limit the production
capacity

e Preserves soil cover and reduces soil disturbance

How can they be sustained / enhanced? Training in residue
management and zero till
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https://qcat.wocat.net/km/wocat/technologies/view/technologies_1140/

SLM
Approaches: Participatory Research and Development https://qcat.wocat.net/km/wocat/approaches/view/approaches_2464/

e Golden Valley agricultural research trust (Golden Valley agricultural research trust) -

e Social-economic analysis of conservation agriculture in southern Africa, FAO, 2011: FAO
e Conservation farming in Zambia, Steven Haggblade, Gelson Tembo, October 2003: Indaba project, Michigan state university
e Conservation farming in Zambia, Conservation farming unit (CFU), 2011: cfu@zamnet.zm

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
International @ @ @ @

Wocat SLM Technologies Animal Draft Zero-Tillage

77


https://qcat.wocat.net/km/wocat/technologies/view/technologies_1140/
https://qcat.wocat.net/km/wocat/approaches/view/approaches_2464/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/

