ALBERTA FARM NMACHI NERY RESEARCH CENTRE
SO L AND MO STURE CONSERVATI ON EQUI PMENT
HARROAS AND PACKERS
In soil conditions where structure and noisture are not ideal for crop
production, farmers have used seedbed preparation and finishing equipnent to
i ncrease:
- germnation
- ener gence
- crop uniformty
- soi |l noisture retention
- overal | vyields
- managenment of surface residues.
There are two main devices used for soil finishing, the packer and the harrow
Packi ng, harrow ng and different conbi nati ons of packi ng and harrow ng have al
been successfully used to create ideal growing conditions for crops. Wen used
properly, packers and harrows serve two maj or purposes. First, seedbed fini shing
i ncreases the use of soil noisture reserves by the plant. Secondly, the | oss of
soi | noisture through evaporation is limted by seedbed finishing. These are
both inportant to optimm crop production and the conservation of soil and

noi sture reserves.

PACKERS

Packers nove across the soil, breaking down soil particles and i ncreasing
soi|l density. Most packers are created equal. While numerous wei ghts, sizes and
shapes of packers are commercially available, their overall effect on soi
nmoi sture is virtually the same. Rather than the physical characteristics of an
i npl enent, how an inplenment is used is nore likely to show an effect on crop
producti on.

The forward speed of the packer determ nes the amount of packi ng and soi

particl e breakdown which takes place. The shorter tine a packer's weight is on



a specific area of soil, the less that soil will be packed. The speed and anpunt
of packing done should be determined by the available soil noisture. Soil's
cont ai ni ng high noisture reserves in spring may need little or no packing. Soils
containing |low noisture reserves may require heavy packing. If little or no
nmoi sture is avail able, no anmount of packing will aid in crop production.

Packi ng the soil nmakes soil mnoisture nore available to plants in nunerous
ways. Wether directly over the seed or randomy over the soil surface as with
spiral packers, packing can cause an increase in a soil's density. In a typica
field, soil moisture increases with depth. Increasing a soil's bulk density can
i ncrease avail abl e soil noisture to the seed by causi ng water to be noved out of
deeper soil layers towards the soil surface. Wth an increase in soil density
bel ow t he seed, a good footing for the roots of emnerging seedlings is provided.
If packing is done directly over the seed, furrows are created. Fur r ows
concentrate water on the seed and shield energing seedlings from the w nd.
Dependi ng on t he oper ati ons before seedi ng, packing can al so create ridges on the
soi|l surface that can reduce erosion due to wind and water. Packing pressures
in the 0.5 to 0.75 psi (3.5 to 5 kPa) range have consistently induced better
ener gence when adequate water for seed energence was avail abl e.

Packi ng can al so play an i nportant role in preparing a seedbed. Previously
tilled soil can be packed to an optimum depth suitable to the crop to be sown.
A conpacted, noist layer to place the seed on has | ong been known as the idea
site to enhance seed germ nation

VWi | e packing the soil has nunerous advantages, sone disadvantages are
evi dent. Packing can cause |large particles to be reduced in size and becone nore
susceptible to wind and water erosion. Soil particle size reduction causes a
nmoverent of fine soil particles to the soil surface. |If rain follows, the fine
soi|l particles can be conpacted through slaking or puddling by rain drops. A
crust results after the soil surface drys. Crusting of the soil can result in
[imting seedling emergence and future water infiltration. Overpacki ng can occur
with certain soils under high noisture conditions. In this case, the conpacted

| ayer inpedes root grow h/devel opment and reduces the infiltration capacity of



the soil. Al of these factors |imt crop production. Packing after seeding can

al so repack weeds into the soil, causing the weeds to reroot.
HARROW NG
The harrow penetrates and ni xes deep into the soil. The aggressiveness

setting of the harrow, i.e., tine angl e and shape, determ nes the anount of soil
nmovenent and m xi ng. The nore aggressive the tines are set, the greater the soil
nmoverent and mixing. Harrowi ng of the seedbed serves to reduce soil noisture
| oss and can inprove germnation

The sorting, mxing and |l evelling effects of harrows can be used to create
an evaporation control layer in a seedbed. Evaporation control in a seedbed is
usual Iy requi red above seeding depth. This is acconplished through proper soi
distribution and soil particle sizing. An even |layer of soil particles in the
0.02 to 0.08 in (0.5 to 2 nm range provides the nost effective evaporation
control above a seed. The depth of the evaporation |ayer increases the contro
provi ded. However, the avail able energy a seed has for energing nust be taken
i nto account when increasing planting depth. Harrow ng above seedi ng depth can
also aid in water infiltration, soil porosity, crop uniformty and plant
ener gence

The sorting, mnmxing and levelling action of harrows can also be
advant ageous in preparing a seedbed.Harrows can sort or string out trash or
surface residue so planting equi pment can operate w thout plugging. Harrows are
one of the effective ways of incorporating pre-emergence herbicides into the soi
surface before the seeding operation. They can level a previously tilled soi
into a uniform and snooth seedbed. Lastly, harrows are capable of a linmted

amount of weed control. Harrows bring the roots to the surface to dry out.

Li ke packing, harrowing is not without its adverse effects. As harrows nove

across a soil they break up large soil particles and mx the soil. Excessive
m xi ng of noist subsurface soil with dry surface soil will increase the drying
rate of the soil. Like packing, a break-up of large soil particles will increase



the probability of wind and water erosion. Harrows are limted in the amount and
type of surface residues they can handle. They can al so spread weed seeds and
weed infestations throughout a field. Finally, on rocky soil conditions
harrowi ng can bring rocks to the surface, which can cause probl ens when swat hi ng

or combi ni ng occurs.

PACKERS AND HARROAS | N COVBI NATI ON

Packers and harrows can be used in conbination with each other. Usually
packers have foll owed harrows. Wile packing after harrowing will retain nost
of the beneficial and adverse effects of the packing inplenent, a packing
operation will restrict the beneficial effects of harrow ng. Packing after a
harrow ng operation can

- reduce the evaporation control |ayer created by the harrows

- decrease the seedling energence

- decrease water infiltration and soil porosity

- i ncrease the chance of wind erosion and soil crusting.

Harrow ng of the soil after packing has its advantages but is not w thout
some drawbacks as wel | . Packing first causes the soil's density to i ncrease above
and bel ow the seed. If harrows are then run just above the seeding depth, only
the [ ayer of soil above the seed will be disturbed. Disturbing the soil I|ayer
above the seed elimnates the adverse crusting effect caused by packers, while
retaining increased soil density below the seed. Harrow ng just above seedi ng
level will:

- create an evaporation control |ayer above the seed

- reduce seed energy requirenents for gernination

- el i mi nate repacki ng of weeds

- sort the particles pulverized by packers.

As wi th harrow operations al one, harrowi ng can elinmnate furrows, reduces clod
size, increase the chance of erosion, bring rocks to the surface and dryout the

seedbed.



CONCLUSI ON

Harrows, packers and conbi nati ons of them can be consi dered an inportant
soi | and noi sture conservationtillage tool. The problemin using such equi pnent
conmes in the operator being able to select the right tool for the right job and
at the right tinme. To take advantage of all the benefits and minimze the
adverse effects of packers and harrows the operator nust be able to:
l. Identify his soil and noisture conditions.
2. Manage his soil finishing or seedbed preparati on equi pnent accordingly.
Factors such as:

- croppi ng rotations and practices

- pl ant avail abl e noi sture

- soil type

- surface residues

- weed probl ens

- soil's ability to erode

all have to be taken into consideration



