Wheat sown with no tillage (Carlos Ovalle)

No tillage preceded by subsoiling (83)

Cero labranza con subsolado
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No tillage preceded by subsoiling consists in the use of a subsoiler at a 50 cm depth
every 5 years before performing no tillage agriculture.

In the “secano interior” of the Mediterranean climate area of central Chile, water erosion and
inappropriate agricultural systems along hillslopes are the major causes of soil degradation.
Subsoil tillage is performed with a three-pointed 50-cm chisel pIouﬁh (see photo), without
turning the soil. Subsoiling is needed every five years to break the hard pan after soil
?o?&paction. Then crops are directly seeded without any tillage and with stubble left on the
ield.

Purpose of the Technology: Subsoiling before zero tillage agriculture mitigates water erosion
compared to the traditional tillage. In heavy rainfall events, zero tillage reduced soil loss by
more than 72% compared to conventional tillage. In addition, the runoff coefficient during the
rainy period was 70% lower with zero tillage These results show the importance of
conservation tillage and crop stubble management for decreasing erosion, especially in years
when extreme rainfall events lead to a high potential for soil erosion. In relation to soil
compaction, comparing the resistance to penetration in the soil profile, the traditional tillage
system showid a strgnglﬁ corfnpacted layer at a depth of I1IO cm (>1380dkF|;a), wbhicf? increr:]asedd
to over 2000 kPa at depths of 15-20 cm. In contrast, no tillage precede subsoiling showe 2. ‘obi

less compaction, beyor?d 20 cm below the threshold of ZOOngPF:a, defined by several gauthors F:asiz(])?]mé%Cauquenes, Biobio and Maule
as the critical threshold for radicular growth. Moreover, cereal production showed higher glon,

biomass and grain yield. It is concluded that subsoiling before no tillage agriculture with

stubble retained on the surface was the best option to mitigate soil erosion. Aauoy Sud G2 cintulad GubiScnn:
Establishment / maintenance activities and inputs: The main disadvantage of the system is naudincSanaud Gi8)FByvmagydsan
that the farmer requires more capital to lease machinery, which in the traditional system is e -72.35,-35.967

done with animal traction, and the horses or oxen are from their own property. However, the
improved yield covers the machinery lease costs. Additionally, the system pushes small
farmers into co-operatives, because it is not possible for everyone to own the equipment. To
resolve this problem the project promoted the creation of small enterprises (of 10 people) to
jointly purchase no-tillage machinery.

Natural / human environment: The area has a subhumid Mediterranean climate with an
averaﬁe annual precipitation of 695 mm (80% concentrated in winter), with five months of

nqmtt.'mag;aquaagtﬁnfufaa: 0 @zmeavgm
[ 299 @a@[10.0 km?)

FJcendagzmgoniio?:

drought. Soils are Alfisols of the Cauquenes type, classified as Ultic Palexeralfs. The soil is Suiigegnaudsiitia: nAfo[«4 0 J eRvua
made up of materials of granite origin with moderate acidic conditions and low organic (waf gzallu)

carbon. Soil clay content is 15% between 0 and 18 cm depth, below this depth it is higher . -

than 44%. Topography is a hillside with 10 to 20 % slope and the main traditional crop dscwa29)nauuaI sl

rotation is oat-wheat or wheat-natural pasture. 0 nu@uuzSnnznA8nelesjwyn] BHu
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Crop rotation lentil-wheat in no tillage

nauLaEty
nauuf] By Jeshwas] vABD0 3n: [0 uGwA] Baoon

lentils
e whgdhnyg (000 wpvd v
e [Ju0 BEnE [0 ] BD AannavdOng: 0 anaz{ig
Afuau azanawn Heft 1
Onaul @J0nE0 vol [vof[vally
Ggmiaiyyda
e[ wod: [] ne

Sutigndia
ﬁ ° man[anstqﬁz winsn(ug 0 amgds) woB[], wheat,

-
e

IREy]

naugzousgiin

[ vAuY
YsaDUssau fivasmaavAul [ awhAzDasdsnay
VAl BuRgiazdzaau w] @00 2

nauc3sutgu GifiggiiicSata?s
( naucSautgu 2938y nmagnagsway - Pc: navdnl (@

4 [oXed @ o
LTSNV NAUHUAJUINU LUV

uanaznay magnaunszdna - A4 navuaagfidnSnsa SOse)
% 0 Aty

Tadnnav] Bsu

snalionagcinin

navanfig] awm[aalipsa: foaznf, Sonfv 0 2] gAy

nausauou JalanauwrsSa was aalg4ae
&0 BAD EfRe:

Szn(ig0 BRSunau&al BAD BAs: USA
Sana] angd ¥ UTg 0 oan 1 USD = uffemgy
af] sy79uSs[BRa)nauaf(] Sjj‘uJ@[lUﬁBD[llJ

AaaznanauSagiig
1. No tillage machinery (J asz[] aﬁ‘naquﬁ[lNone)
2. Subsoiling every 5 years ([] auz[] ad‘naquﬁ[lNone)
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Availability of machinery is the most determining factor affecting the
costs.
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tillage preceded by subsoiling

mproved tillage improves crop yields and thus household
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No tillage preceded by subsoiling as part of the incentive
programme for the recovery of degraded soils managed by the
Agriculture and Livestock Service (SAG)

How can they be sustained / enhanced? Adjusting incentives
according to timing of the expenses and investments and also
conditioning incentives to the adoption of the technologies
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e The availability of machines is the main obstacle for adopting zero
tillage and subsoiling To create and promote small companies of

agricultural machinery, managed by farmers themselves. Two
examples already exist in the counties of San Carlos and Ninhue.
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