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RRATIC vields muike annal crop-

ping of wheat impractical in the
Great Plains. Eeonomic stability re-
yuires sustained crop production over
the long tevn. o addition, soil and
waler consevvation are needed o
mamtain the aegion's productive re-
somce base. Summer fallow has be-
come the aceepted means for stabiliz-
ing crop production and  conserving
wadund tesourees.

The tist sunmer fallow  method,
called black fuddlow, left the soil bare.
This prodaced intollerable soil Josses
because of crosion,

Stubble malching, an improved forn
of summer Lillow, reduced soil Josses
tomore acecplable levels. Wheat yields
were somewhat higher also than under
black fallow.

Now, rescarch with chemical fallow
shows (hat this system of swonmer fal-
losw not only minimizes soil Josses by
leaving, b residue standing and at-
tached 1o the soil but further increases
crop yickls.

Cropping Patterns and Methods

Research conducted at the Central
Creat Pliins Rescarch Station near
Ahron. Colorado, has direct ilpplicu-
tion on sdbout 22 million hectares (55
wallion acies ) of farmband in south-
castern Wyoming, western Nebraska,
western Kansas, and eastern Colorado.
This includes the hicart of the Dust
Bowl area in sontheastern Colorado
and southwestern Kansas.

A Lallow-wheat rotation is the basic
divhand cropping system used in this
tegion  Some other crops are grown
Wb, but available water limits crop
yiclds

Aunnal precipitation at the Akron
station in craged 34.6 centimeters (15.6
in) lue the peviod from 1907 to 1975.
Sinee 118, the average has been 34.8

It Cood o oa dusticr conservationist
wath the Sod Comervation Sercice, U S De-
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centimeters (13.7 in).

Most rainfall events are short. Some
are intense. About 30 pereent of the
precipitation oceurs in storms of 0.6
centimeter (.25 in} or less; S0 percent
in storms of 0.6 to 2.6 centimeters (.25-
I in); and 20 percent in storms over
2.6 centimeters, With the limited rain-
fdl and small numbers of showers it
is important to store in the soil as
much precipitation us possible.

The wind blows ahnost constantly
tluoughout the Central Pliins. Aver-
age velocity is 10.6 kilometers per hour
(6.6 mph). From Jumuary through
August the average is ubout 109 kilo-
meters per hour (6.8 mph), from Sep-
tember through December, about 9.7
kilometers per hour (6.0 mph).

April is the windiest month with an
average of 135 kilometers per hour
{84 mph). This increase over the
January tlwough  August average is
primarily the result of short periods of
Ligh winds—80.5 to 96.5 kilometers
per hour (50 to 60 mph), gusting to
1126 10 12K.7 kiloinceters per hour (70
to 80 mph).

Lvaporation from Bueau of Plant
industries pans placed 30.5 centime-
ters (1 ft) above ground at the re-
scarch station averages 1829 centi-
meters (72 in) of water per year. At
ground level the amount declines to
132.] centimeters (52 in) per year,

Studics  using  vegetative  barriers
show that position and orientation of
the bariers reduce evaporation from
the soil surface (1), Crop residue
management is, thercforg, a significant
factor in any attempt to increase the
water available for crop production.
The amount of resitue produced and
conserved s also important for the
maintenance of soil tilth and fertility
as well as erosion contbiol.

Need for Water Conservation

Tillage by machines other than the
chisel tend 10 reduce the nonerodiblo
soil aggregation (Figure 1), but weed
control is limited with o tillage system
that 1ches wholly on chiiseling. Al
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1it can eflectively contiol weeds,

L« teuds to reduce stored soil wa-

ter and residue, -especially  standing

residue (Table 1), Standing residue

offsets soil water losses better than

either flat residue or bare ground
(‘Table 2).

Wheat yields increase an average of

Gach inch of available water above
20.3 centimeters (8 in). This response
varies from 2.7 quintals (4 bu) to 4.7
quintals {7 bu) (Figure 2). Little
production can be expected with less
than 25.4 centimeters (10 in) of uvail-
uble water. 1t thus becomes necessary
to conserve as much of the availuble
water as possible during the fallow
year to provide un adequate mmount
for production during the crop year.
Weeds in wheat stubble following
harvest can use up to 7.8 centimeters
(3 in) of storable water. Their control
Will help retain part of this water in
storuge for use by the crop the follow-
ing yoar. Weed control can be accom-
plished with chemicals or tillage (7,

§).
Use of Chemical Fallow

Chemical fullow, which retains all
crop residue on the soil surface, usual-
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Figure 1. Change In nonerodible aggrega-

tion with tillage Implement and number of
operations (6). :
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Figure 2 Yield response of wheat to avail-
able waler (7).
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v 2 2 inctiic tons per hectare (A 7a)
o more, appeans to bave a nomber of
advantaces over black fallow o stab-
ble nadching. Black fidlow  usually
teduces surlace residue to 0.6 metrie
ton o hectare (500 1h7a) or less.
Stabble mudching leaves 08 10 1.1
melie tons aof eesidue per hectare
{750 1000 11 ) on the soil surface,

T he Bnvivonmental Protection Agen-
evacleased atrazme’ and pamaqguat tor
vse on wheat stabble in 1976, Othae
Chenncads are available or are being
deseloped to supplemient these two,

Inesearch at Akron daring the past
cieht years, chenoeal fullow conserved
2306 centimetens (9.3 i0) of water dur-
ing cach fallow yea Wheat yiclds
meraved 305 quintals per hectare
(153 bu a). lu comparison, stubble
mudching stored 1.3 centimetaers (6.8
i) ol water in the sold profile, and
wheat yields averaged 255 quintals
per hecte (380 bu a) (3, 4). Use
of black fallow was discontinued in
Lests al the Akron station several years
atto hecanse soil losses were unaceep-
Lebdy Biigh and wheat vields were con-
siulently dower than those under stub-
ble mulcly systems,

Contiol of both wind wnd water
crosion is almoslt ('ullnph:lu with chem-
wal Lallinw, For exanple, estivnated
soil Toss ona Weld loaan with an aver-
age of 2 percent and  block-
farmed ou a square fickd of 60 hee-
fares (16U ) is 557 wetric tons per
Levtaoe (205 1 a) wath black Ldlow.
The estanated soil Toss diops to 220
wictkie tons per hectine (B t7a) un-
dea stubble malehing and further de-
ies 1o only a trace under chemical
Pallow e prodactivity of this par-
Genlar soil cannot be maintained if
the anmual soil loss (-\'cccds 13.6 metric
tons per bectare (5t 7a) (2, 9).

Use of chemieal fnlluw also reduces
aperating costs. W ith a combination
of chemicals, suclas atrazine and par-
aqual, coals (1977) are estimated to
be duml $2170 per Liectaie ($10.00

A tor teatinent in the Tate sinuer,
Lollowimy harvest, A sccond

andd possibly third teeatinent with con-
Ll or shont tenm sesidaad herbicides

hll'l)(‘

wheat

is wsially needed the lollowing sun-
The cost ol cach of these teat-
1235 per hectare

mel
ments iy about
(500 0.

The tolal possible cost of $149.- l“ pae
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Table 1
l nud 4 dnys nltu ullue (5)

Hestdue Reduction

Ellects of difterest tillage implemonts on sesidue reduction and soil water loss

"-ull und “ ulel Luuﬂ(( m)
lu the 0- (0 12

}
Tillage per Ope ruuun PP —‘ -‘-'-" {)-‘-"-l-h._

Implement (‘L) 1 Duy 4 Days
Tamdem dise - 75 — .
One-wuy dise 50 0.84 1 30
Chisel 10 0.74 (a2
Sweep plow 10 0.23 0.36
Rod wee (k F 15 0.10 0.56

*Data not wlluud for llus nup|o.|uuu

Tablr 2. Eftect of position of previous year’s
stubble on il temperatwe and svil water

lou (5)

\urluu ‘Sofl Water Loss

Porition Tampesatare Por Day
of Stubble () (¢m)
Standing 32.2 0.013
Flat 417 0.056
ll.m ;,mund 47 H () (Ki(i

hectare ($20.00/4) for chemical fal-
low compires favorably with the es-
timated cost of $59.28 per hectare
($2:0.0070) for six tillage operations—
$9.88 par hectare ($4.00/a) per oper-
ation—for cither black fallow or stub-
ble mulching.
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