Wheat on no-tillage field (Endla Reintam)

No-tillage (caalncuy)
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No-till farming (also called zero tillage or direct drilling) is a way of growing crops or
pasture from year to year without disturbing the soil through tillage.

The technology is aﬁplied in sub-humid climate with an average of 696 mm of precipitations
per year, from which more comes from July to October and less in March and April. Average
annual temperature is +4 C, Iengﬁh of the growing period is 180-195 days. The territory is
mostly flat, the southern part is hilly with slopes of 6-10%. Average altitude from the sea level
is 50 m. About half of the Estonian territory is above 50 m and half is below it. Soils are from
very shallow (less than 0.1 m) in the northto very deep (> 120m ) in the south. Soil cover is
very variable. In the agricultural area the soils are medium textured with low (< 1%) to high
(>5%) organic matter in topsoil. Groundwater is near the surface in wet soils and deep in hilly
areas. Biodiversity varies from high to low depending on soil and landscape. Market
orientation of production system is mixed and off-farm income is less than 10%. Relative level
of wealth is average from individual households to cooperatives. Soil management is
hmechanized. Land belongs to land users, but is leased also in case of bigger farms (over 100
a).
The purpose of the technology is to reduce soil disturbance and with that to reduce erosion
and leaching, increase carbon storage, water infiltration and biological activity. Only 5-10% of
the soil surface is disturbed during sowing. The drilling is made by special machinery and thus
no-till farming requires specialized seeding equipment designed to plant seeds into
undisturbed crop residues and soil. Drilling depth depends on the specific needs of the
culture. If the straw remains on the field, it should be chopped to smaller pieces (25-40 mm).
For direct seeding it is good if the previous culture was seeded with wider spacing, for
example 25 cm and harvest height is 15-20 cm. New sowing will be done between previous
crop rows. The highest investment to this technology is the new drilling machine. At the same
time there is no need for special tillage machines. In order to help eliminate weed, pest and
disease problems, crop rotations and pesticides are used. The system is not suitable for root
crops. The no-till system is suitable for cereal based cropping systems as well as for renewing
grasslands. The suitable crop rotation, for exampe, is: winter oilseed rape - winter wheat -
Eea (or bean) - winter wheat - spring barley undersown with red clover - red clover. The main
enefit is the reduced working time, fuel costs and with that the lower net-cost of the
product, but also the better soil structure. The adoption of the technology may increase
weediness and pests and decrease the yield due to the preliminar soil compaction of upper
10-20 cm soil layer. If the soil surface of the field is not enough levelled out, the uniformity of
the depth of the seedlings can suffer. There is also increased use of pesticides to control
weeds, pests and diseases compared to minimum and conventional tillage. The technology is
most suitable for medium-texture soils.
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Sowmg into the last year plant reS|dues with CROSS SLOT seeder

(Peeter Viil)
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Soil is covered by plant residues (Endla Reintam)
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The agrotechnology in case of no-tillage depends on available

equipments (drill). If the straw remains on the field, it should be
chopped to smaller pieces of 25-40 mm. For direct seeding it is good if
the previous culture was seeded with wider spacing, for example 25
cm. Harvest height is 15-20 cm. New seeding will be done between

previous crop rows.

nausauou Jalanauwrsda cas aalg4aae

e &[] BAD BAv: nBid0 Be 60 Hobgstin dinulad (Fa) u:per

hectare)
o Szpuciudi] BRSunavéinl BAD HA: EUR
o Sonacandfu (:U:uc‘j’n Yaa9): 1 USD = 1.18 EUR

o afixs))auszial 29)navafjes))aunli36-40 EUR/day + taxes

AaaznanauFagiig
1. New direct seeder (J auztaad aaaugiNone)

JaranacSalunauiadig ccas aal84a9e (per per hectare)

Cdlture
specific depth

Author: Endla Reintam

navanfif ez u[agjssa: fnaznf, Joniu caz of] ARy

fertilizer

daranFaduganiFySunsiivanalBaney
Fuel price, labour costs.

e o . | Gutudigula | % esjfiuiiv
fluRy & o oy
sy Jaa UacSa WnaverzSn Sovuos duduay Sovioy esydiala mauﬁtlf’ncguq
sy (EUR) eac3q 2unay e 25
30 (EUR) 4Anec9)
9drnay
Direct seeder (3m) |piece 1.0 | 25000.0 25000.0 100.0
FuGutiguin Wnauatigdu@itio ciintutad 25'000.0
aff] g o spvnausadintyled dussguGuloa 21'186.44

faaznadagySnsa

1. Sowing together with fertilization ([ auztaad aaauffbefore drilling (spring crops in spring (April), winter crops in autumn (August)))
2. Plant protection ([ asztaad eaaufiin spring 2 weeks before sowing, herbicides, during growth period depending on the needs ca 3 times)
3. Fertilization during growth period ([ agztaad aaaufijFor winter crops in spring after snowmelt in the beginning of growth, for spring crops in

the beginning of intensive growth)

4. Harvest and grain transport (] asztaad aaauffAt the end of season (end of July to beginning of September depending of the crop))
5. Drying of grain and soil tillage (0 awztaad aaauffafter harvest)

gatavacSaunaudagiSnsa was 98490 (per per hectare)

e e
azy Jaa HacSa WanaveszSa Sovuos duduay Sovioy 2acSa 2unay G 5
EUR) | wre8a (EUR) 4Anec9)

gdznay
Sowing with fertilization times 1.0 55.9 55.9 100.0
Plant protection times 4.0 11.2 44.8 100.0
Fertilization during growth period times 1.0 16.2 16.2 100.0
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Harvest and grain transport times 1.0 118.4 118.4 100.0
Drying and after harvest activities times 1.0 132.1 132.1 100.0
Sazuqlunaugyn

seeds Ikg 200.0 0.28 56.0 100.0
eJu ccaz Yagoswau

Ammonium nitrate (2x per season) kg 147.0 0.84 123.48 100.0
;or;:]?zlg);;zrflr:ls)ezr(27 kg N, 40 kg P and 112 kg K per ha) (450 kg of ke 1790 074 132.46 100.0
Herbicides (2 times) times 2.0 27.0 54.0 100.0
Fungicides (1 time) times 1.0 33.2 33.2 100.0
Insecticides (1 time) times 1.0 3.6 3.6 100.0
Retartants times 1.0 14.0 14.0 100.0
Sutiudiguiio A25wnaudagrEnsa ciintulad 784.14

Off] R 0 sPRunavbaastiosnsadintuled lugsguiuloag 664.53
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In different years the crop production may be higher than
by ploughing, but another year lower. There has been
decrease of spring barley yield by 0.1 t/ha. Winter wheat
yield has been ca 1.4 t/ha higher than by ploughing.

No statistically significant difference has been found.
However, winter wheat 1000 grain weight was reported
39.6 g by no-tillage and 38.5 g by ploughing.

No need for soil tillage. Instead of several machinery to till
the soil, one compact sowing machine is needed.

Less cost for fuel because 50% less fuel is needed
compared with ploughing.

Even if the yield is a little bit lower or the same as with
ploughing, the unit cost to produce barley or winter wheat
is 8-11 EUR less than with ploughing.

No time to be spent for tillage. Even extra spreading of
pesticides takes less time than ploughing and other tillage
operations.

Unit cost of the production is lower and thus it is possible
to sell production cheaper.

If land was eroded before and soil was on the road,
everybody can see the differences after establishment of
the grasslands. It is not so severe in case of peatlands,
however, less tractors will stuck in to the mud on rainy
period.

Residues remaining on the soil surface help to catch more
snow during the winter.

No-tillage

5/8



nay] gesIjuf] AGy

«&DED / @8y Plant residues protect soil surface structure from raindrop
effects, allowing water to infiltrate quicker in the soil.
NUREUIUUR
Undisturbed soil pore structure allows water quicker to
gnesEy 21 uyy drain in the deeper soil layers. Water permeability of long-
term no-till soil is 2 times higher than under conventional
management.
nauaziiiusay
«&DED / @8y Residues on the soil surface do not allow quick evaporation,
protecting soil surface.
naaughes)iu
@0l ’ «&Dén Soil moisture content was 3% higher than by ploughing, but
not significantly.
o
nauingues)fiy Jeduay ngunavAntipeftn naugbeas) tfvevududs: 0
—— s By Ysduay ginavAndifpefitio navghesy dfvcvududs: 100%
The soil is covered by plants or by plant residues during the
whole year.
nugucsyty
wnay 4 afata} ) . )
Residues and plant cover stop both wind and water erosion.
naudivfiueg)tiv
@nd) ’ «&pén Reduced decomposition of organic matter increases organic
carbon content by 0.1-0.2%.
Bucduidy / navSuines By #f
a N
es] anBogae HinauFutniiudy «EDED 7 gowBy No crust after applying no-tillage as plant residues protect
ngy the soil surface.
nauSoc[] Pesgiy
Increased from the top (by 0.04 g/cm3) but decreased
@020 7 gowEy deeper in the soil by 0.08 g/cm3) compared to the
ploughing. No plough pan. Soil penetration resistance was 1
MPa lower between 20-40 cm under no-tillage compared to
ploughing.
3929y 2g9gavsamay] o
08y 7 @020 Due to the decreased decomposition of organic matter and
the increase of organic carbon, more nitrogen remains in
the soil.
8u83nq0 o/ gFnERGy C
08y 7 Bp8n It was found that there was slight increase of organic
carbon (Corg) by 0.1-0.2% in upper 5 cm of soil compared to
ploughing.
naudngas)dn
o [qta] v A=)
Plant/residue cover is during the whole year.
uvonBozway / gJifigBmty C
qn&y 7 ExntEi] As there is no tillage, all residues remain on the soil
surface.
aoaUgINgIL28980
Due to the need of changes in crop rotation, more diverse
gad) Z At rotations instead of monoculture to suppress weeds. Weeds
diversity might increase and change due to the reduced
tillage intensity.
aa9URINYIU28I50
008 4 ANt ) ) )
More spiders, beetles, ants compared with ploughing.
o a - a
*"“"j:‘” fitustmen (Hna, 0 Jzduau nBunavinfigusitio naugbes) fifvcuududs: 2
nzcfay, whgsducngsy) . q
E species of earthworms
o3 7 BD80 Jeduay ginavAnfipefitio naughas) ifvevududy: 3-4

species of earthworms
More earthworm species and higher abundance compared
with ploughing.

aoaugangay a)nfAuAgEa] 289

§ﬁﬁ@§30 0 4 3t}

navaovguIngdn / wswan

No-till areas create different pattern to the landscape.

@n&) ’ wial Some diseases and pests are surpressed, but there is
increase of slugs and snails.
nuazfiusaunanusy cag saudn

@
tS9uend Due to the reduced use of fuels for tillage, less greenhouse

gases will be released. 0.05 kg/ha less greenhouse gases
per kg yield is reported by no-tillage compared to ploughing.
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0290359 /9n[] W [

wosy v n0dy
Dry plant residues are a high risk in spring.
naud§ucd) sanan [ Tgueay
sfues)2n 4 duyy Due to the residue cover the soil temperature and water
content fluctuations are smaller.
GunshvusnIznauin
aoaugangauan [ unainzaag /
a3 o @ o
nawiing) taotiy, dady, Gumav) Qowgy 4 duily Due to the higher amount of organic matter, the nutrients
and water holding capacity is higher.
Su Bfoc8anznau
RAE 4 gy
No wind erosion after applying no-tillage.
fpfnanavez8n 299BgvuRURE]
Funsh At 4 oy X . . X
0 8310 Budunzfiv No sediments from the field to the neighbours fields.
aoautsvmay nJofiudggautajam
FWDBUE / (BNNTZU «&DED ’ PasBy In case of erosion, no soil is carried by water or wind to the
ditches and on the roads.
Bunziiv essvedacSsucng
©n8n 7 mOwBy Due to the reduced use of fuels for tillage, less greenhouse

gases will be released. 0.05 kg/ha less greenhouse gases
per kg yield is reported by no-tillage compared to ploughing.
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nEslinga / naviinas) 0-10%
M 1-10% 11-50%
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aoaucBuce): finJeuzyuns) 29xdfualEnay 2099y / Scde / noawd§): finFsuywus) 299dfuatEnty
e Decreases work load and time, also fuel consumption, increases Stimavchitecuala
income. e High preliminary investment (seeder), increase of weediness and
e Increases soil biological activity, soil organic matter content, pests, Investment support, better crop rotation.

better structure and infiltration, decreases erosion. R .
2099y / 2.3 / nowd§): inIFsusyuus) 29jtfdsvsyy

aoaucEuue): GinFsusyuus) 29)fdsusyuce) t993nauuiitecuala
e Decrease of soil organic carbon decomposition, decrease of e Higher use of pesticides and therefore risk to soil and water
erosion, increase of soil biological activity. pollution. Suggestion of changes in crop rotation, cover crops.
Q
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cannsIFay cdutisavasnaaugznantay

Seqady
e na.
Yagnay
e Interactive Soil Quality assessment in Europe and China for Agricultural productivity and Environmental Resilience (EU-iSQAPER)

nauSagSgisadiu

e Minimeeritud harimine ja otsekdlv. 2017. P. Viil. Eesti Taimekasvatuse Instituut. ISBN 978-9949-9742-2-1: ISBN 978-9949-9742-2-1

c3sutegiiv Byunagy GinJoSagnd

e Kattetulu arvestused taime- ja loomakasvatuses 2016. Koost: Marju Aamisepp, Helle Persitski. Maamajanduse infokeskus. 2017.:
http://www.maainfo.ee/data/trykis/kattetulu/KATTETULU2016.pdf
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