
Crop Planting

ÅPlanting Accuracy

ÅGermination

ÅEmergence

ÅPlant population



Within Field Population Variance
(Columbia, MO)

ÅOverall Field Variance
ÅManual measurements

» Range 11300 ς28300 (Plants/ac)
» Mean 20700
» Std. Dev. 3350

ÅVariance between rows (10m transect)
ÅManual measurements

» Range 17400 ς21000, 16200 ς22700
» Mean   19000, 20000
» Std. Dev. 1500, 2400



Within Field Population Variance
(Columbia, MO)

ÅOverall Field Variance
ÅManual measurements

» Range 28000 - 70000 (Plants/ha)
» Mean 51100
» Std. Dev. 8300

ÅVariance between rows (10m transect)
ÅManual measurements

» Range 43000 - 52000, 40000 - 56000
» Mean   47000, 50000
» Std. Dev. 3700, 6000



Measured Flowrate Vs. Population
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Predicted Vs. Actual Flowrate
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Planting speed vs corn plant spacing 
variability

http://www.agry.purdue.edu/ext/pubs/AGRY-94-02_v2.pdf



Planting speed vs corn yield

http://www.agry.purdue.edu/ext/pubs/AGRY-94-02_v2.pdf



Corn plant spacing variability vs yield

http://www.agry.purdue.edu/ext/corn/research/psv/Update2004.html

Yield Loss due to plant Spacing Variability

ÅPurdue .  2.5 bu/acre loss per inch increase in spacing variability

ÅPioneer .  3.4 bu/acre loss per inch increase in spacing variability

ÅOntario .  1.5 bu/acre loss per inch increase in spacing variability

ÅWisconsin. No loss per inch increase in spacing variability

ÅSkips always reduce yields!

ÅDoubles, some barren little effect?

ÅDoubles, slight increase in yield to maximum?

http://www.agry.purdue.edu/ext/corn/research/psv/Update2004.html


Planting methods

ÅBroadcasting ςrandom scattering of seeds over the 
surface of the field

ÅDrill seeding ςrandom dropping and covering of 
seeds in furrow to give definite rows

ÅPrecision planting ςaccurate placing of single seeds 
at about equal intervals in rows

ÅHill dropping ςplacing groups of seeds at about equal 
intervals in rows



Functions of seed planter

ÅOpen the seed furrow to the proper depth

ÅMeter the seed

ÅDeposit the seed in the furrow in an acceptable 
pattern

ÅCover the seed and compact the soil around the seed 
to the proper degree for the type of crop involved



Factors affecting germination and 
emergence

ÅViability of the seed (percentage germination under 
controlled laboratory conditions)

ÅSoil temperature

ÅSoil moisture to the seeds

ÅSoil aeration

ÅMechanical impedance to seedling emergence



Ground Engaging Tools

Å Row Cleaners
ï Soil warming, seed placement, Allelopathy
ï Double disk furrowers, sweeps, horizontal disks, spokes
ï Coulters, 400-600 lbs per coulter

Å Furrow Openers
ï Chisel point, hoe openers
ï Slot and Runner Openers

ï Residue Problems

ï Single, Double Disk
ï Most common

Å Depth Control
ï Down pressure springs
ï Seed metering wheel slippage

Å Press Wheels



Furrow opening and covering



Furrow opening and covering



Furrow openers



Theory of furrow mechanisms

ÅIn bare soil, moisture content increases with depth -
depth & firm contact provide moisture

ÅSoil is warmer near the surface

ÅSeedlings need strength to emerge through firm the 
soil

ÅOptimum depth & firmness are compromises

ÅJudged by % of emergence



Broadcast seeding

ÅCentrifugal Seeder

ÅAgitator

ÅVariable orifice


