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MINIMUM AND NO-THLLAGE FALLOY FOR WINTER WHEAT PRODUCTION IN THIE
CENTRAL GREAT PLAINS

oot Smika

USDA Central Great Plains Research Station, Akron, Colorado 80720,

thader the normal dryltand production conditions in the semi arid
Central Great Plains, water (less than 500 mm annual precipitation) is
poenerally the Tactor Limiting production which has made the use of
Fallow o necessity.

Minimam tillage Tallow has been practiced in the Central Great Plains
for tour years amd currently is applicd on an estimated V07 ol the Tallow
acres. Rescarch on this practice has shown that it provides soil and
water conservation and production that are superior to any complete
tillape system (L, 2). No-tillape tallow has been included experimentatly
tor several years (1, 2) but the practice has not been aceepted to any
extent by tarmers,

With the minimaum Cillage system the most widely used practice is to
apply the residual herbicide fn conjanetion with appropriate contact
herbicides immediately atter harvest (/-10 days) and when the residoal
herbicide i no longer eltcective tor controlling weeds, subsurface tillage
is used tor weed control. This requires an average ob two operal ions
in the approximately Tast 6 days before sceding.  this is superior to
complete tillage but does create excessive drying ol the seed zone soil
at o time when the expectancy 1o receive rain is very tow, .

To determine when titlape can be performed during fallow which
results in the most optimam soil water storage and scedbed-seedling,
establishment conditions, a study was initiated in 1974, Treatwents
comparcd to conventional stabble moleh were:  tilbape immediately alter
harvest tolblowed by residaal herbicide plus contact herbicide application
lollowed by contact herbicide as needed (il lape Ls herbicides) s  residual
herbicide plas contact herbicide immediately atter harvest followed by
titlage as needed (herbicide ¢ titlage):s and residual herbicide atter
harvest plus contact herbicide 1ollowed by contact herbicide as needed
(mo-tilt), A summary ol the results to date is presented in the
toltowing 1able,

Fallow treatment

Variable Conventional il |;|)-_V(- b olerbicide  No
measured Unit tillape herbicide 4+ tidlape  titlage
Soil water storage C 5.0 1 8. * 1 7.7% 2] 2%
Storaye etbicieney ” . 0 . Hi.6x 40.0% 49 0%
NUg=N at scediog ky/ha /2.8 a9,/ 70.9 101.5%
Grain yicld Quintals/ha 250N 21.0% 28.0% 29 6%
Straw vyiceld kp/ha 48710 H3hO® h 0% 5320+
Uater-usce-cttic, Quin/ha/em 0. 64 0.67 0.6/ .69
Protein ol prain 7 12,4 12.9 17,6 Py 1=

Noncrodible appreg. 7. 642 OB 1% OR_ 1= 6Y 4=

. ] . B -
% pPenotes signilicant dillerence rom convent ional tillage (P = 0.05).
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From the data in the table it can be readily seen that both of the
minimum tillage systems have very similar so0il and water conservation and
production capabilities. However, both are better than the conventional
gtubble mulch treatment. The no-tillage treatment was superior in all
measurements when compared to any of the other treatments.

Of the results obtained, the no tillage treatment made the most
efficlent use of the water received during both the fallow period and the
crop growlng period. When one conaiders the fact that during the fallow
period 30% of the precipitation comes in amounts of 0.65 cm or less from
which storage is difficult to achleve, the 40% fallow period storage
efficiency leaves on 207 of the useable water (8.1 cm) that was not
converted to crop production. With conventional stubble mulch tillage 36%
of the useable water (14.6 cm) 1s not converted to crop production. The

minimum tillage system converted all but 12.2 cm of the useable water to
crop production.

The Great Plains i3 an area where wind erosion 1s a constant threat to
the production of winter wheat. Therefore the production of residue serves
a two-fold role in the control of soil erosion by wind. One role is the
actual protection provided by the residue itself, For this purpose the

amount of residue required ranges from 1050 kg/ha for medium to fine textured

solls to 2450 kg/ha for coarse textured soils. Under conventional stubble
mulch tillage, approximately 75% of the residue is destroyed by either
natural causes or by the tillage operations. Therefore, in many years on
some soll types there 13 not sufficient residues for soil protection. With
no-tillage the natural losses of residue are in excess of 25% and frequently
approach 40% of the residue present. Therefore, residue production is
essential for wind erosion control. The other role of residue for wind
erosion control is that residue is a source of lipids which serve as bonding
agents to form aggregates that are large enough in size to not be subject

to movement by wind. The data (see table) shows a significantly higher
percentage of nonerodible aggregates with minimum and no-tillage treatments
than 1s present with conventional tillage. This is directly attributed

to the higher quantities of residue that are present in these systema.

In addition to the soil and water conserving benefits from the use of
minimum and no-tillage for winter wheat production there has consistently
been a grain yleld advantage. This results in greater return to the farmer
at no increased expense to the farmer. Thus, in conclusion when minimum

and no-tillage fallow are properly managed there are numerous advantages
when compared to conventional stubble mulch fallow.
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