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1.Background

In Portugal:
* Maize is one of the m
150.000ha
) !S AIenteJO, Alqueva’ | STREL\GTH /{ebhnab@;jG% Ctlllage (census, 2009)
In western Europe
* Estimated yields up tc

Koppen-Geijer Csa Mediterranean
climate with hot and dry summers
In the recent past a very traditional till

e RlSk Of SO|| er0d|b|||ty ( european soil portal)

* Energy price
* Averageage of the farmer — 50 years
old

| o .
 Lower commodity prices for cereals

* The Europe 2020 stra
sustainable, towards
* United Nations decla
Year of Soils

y is determinant to a sustainable crop production!
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Seeders performance depends on several factors as soil properties, residues and....

soil moisture > structural stability
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Although no tillage sowers are prepared to work in untilled soils.......cccvvveeveeeenne..

Most common depth
control is a passive

Good or Good Good Good All Low Low
low mechanism !
Weak Weak Weak Susceptible Sandy to Heavy Media to
clay loam high
Good or Reasonable Good Susceptible All Heavy Media
high
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Why is important seed depth control?

Uniformity of seeder
vertical distribution

Uniformity of crop
emergence;




2. Objetives

Without interfering in the calibrations made by the farmers the aim of this study
using PA technology :

* to carry out a field assessment of the effect of tillage system on maize (Zea mays)
seed depth placement;

* to understand correlations between seed depth placement and some vegetative
and growth parameters of the maize crop;

* to carry out a field assessment of fuel consumption for the different tillage
systems.




3. Material & Methods Preliminary trial....2010
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over 2011 and 2012....ti|lagesystem
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4. Results

tillage system on maiz seed depth
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Sowing depth {(mm)

Tillage system affected significantly sowing depth, particularly

when comparing Conventional Tillage (CT) to No Tillage (NT)

- Seed depth placement (SDP) was negatively . CT MT NT4 NT6 -
_ _ ) Tillage system _ _ B _ Significance
5 correlated with soil resistance n=42 n=40 n=>5 N=56
0 | .
0 200 a0 60 800 1000 1200 1400 Sowing depth (mm) 2701 +474" 2343+£675" 2849£607 2527+256" ek
Soil resistance to penetration (kPa)
Q@ CT @ MT @ NT4 @ NT6 Linear (CT) Linear (MT) ———Linear (NT4) Linear (NT6)
Tillage system Soil resistance (kPa) Sowing depth (mm) MET (days) PE (%)
- Foward speed X =sd cv X =sd CV X =sd Ccv ¥ =sd Cv
Except for Nii4, shallow mean values ofi SDP P
: -1
and high €V were observed probably due to (kmh™)
o 2011CT 4 642,66£207,11 3222 27.01+474 17,5 6,04+0.88 1456 782749900 12.64
ihe relationship soil texture/gravimetric 2011MT 4 619,14+14920 24,08 23.43+6,75 28.8 6.77+0,91 1329 70,93+12.78 18.01
moisture of the plots 201INT 4 713,50+371.92 5212 2849607 2125 9.78=1.40 15,18 61.83=13.77 2228
201INT 6 852,14+273.53 32,1 2527256 10.13 9332076 823 68.75=11.67 169
2012NT 4 1286,33+101.47 1852 11,712396 396 7.60=157 1811 61491343 2185
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Vegetatitive crop consistency
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Along the plots SDP led to significant differences in the crop mean time (MET) and percentage of emergence (PE)
and was positively correlated with PE and MET.

»
N

Sy
h -~

X

0

INSTITUTO POLITECNICO de PORTALE

ESCOLA SUPERIOR
ACRARIA Ao EIVAS




About fuel consumption

Diesel fuel required was measured by filling the fuel tank of the tractors before and after each field operation, noting the
number of hectares covered and...

Seeder

10% In no tillage conditions, to evaluate the effect in fuel consumption due to the

=opravEs interaction of sowing depth calibration and seeders load, using the Semeato
Chisel . -
g seeder model SSE and a MF 3060 Datatronic tractor, four modalities were
Disc Harrow .
tried.
Rotovator
Seed
i Interaction P1 P2 PA3 M4 Significance
=54 h=54 h=54 h=54
Fuel {l ha ) 430+0,32°  4,30+0,19° 4,17+017 4,04+0,16° i

Percentage of tractor fuel consumption/hectare operation M1 - minimum sowing depth/ loaded seeder M2 - maximum sowing depth/ loaded seeder M3 - maximum sowing

depth/ unloaded seeder M4 - minimum sowing depth/ unloaded seeder

Fuel consumption/hectare was significantly affected by the interaction of sowing depth calibration and seeders load
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5. Conclusions

— = T

Because of the cost of mechanized tillage operations and the importance of conservation farming systems, namely
no tillage in improving soil quality and fuel saving has led to its adoption by farmers

PA technology monitoring seeding operations and after crop emergence rates may contribute to a practical tool to

help the farmer decide about the need of a crop reseeding

\

The high coefficients of variation of SDP observed and significant differences in fuel consumption under no tillage
conditions, suggest the need for innovative solutions in controlling the seeders’ sowing depth mechanism or more
accurate calibration by operators in the f|eId
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