
LI) 

f17 1c, I 
pg5 
nc·"l 
(_. J, Conservation Tillage 

A 
ru=i iest Management Practice 
__..,,,___< 
o,,...__ 
o~ 
I\) 
CJ1~ 

~ 
'-..J 
0) 
(]1 

---o-_ 

BEST 
MANAGEMENT 
PRACTICES 

POLLUTION 
CONTROL 

Extension Division 
Virginia Polytechnic Institute and State University 

Publication 4 WCB 7 January 1981 



CONSERVATION TILLAGE 
A 

BEST MANAGEMENT PRACTICE 

Prepared for and under a grant from 
the State Water Control Board 

Commonwealth of Virginia 
(State Water Control Board Information Bulletin 537) 

by 
Rolland Z. Wheaton 
Visiting Professor 

and 
Edward B. Hale 

Former Extension Specialist 

Department of Agricultural Engineering 
Virginia Polytechnic Institute and State University 

Blacksburg, Virginia 24061 

Virginia Cooperative Extension Service Programs, activities, and employment opportunities are available to all people regardless 
of race, color, religion, sex, age, national origin, handicap, or political affiliation. 

An Equal Opportunity I Affirmative Action Employer 
Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 1977, in cooperation with 
the U.S. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia 
Polytechnic Institute and State University, Blacksburg, Virginia 24061; M. C. Harding, Sr., Administrator, 1890 Extension 

Program, Virginia State University, Petersburg, Virginia 23803. 



Conservation Tillage 
A BMP for Water Quality and Erosion Control 

Introduction 
Conservation tillage is generally defined as 

any tillage system which will aid in the 
conservation of soil and water and be economi-
cally feasible for crop production. This suggests 
the use of what is often called reduced or 
minimum tillage. 
· There is no one best method of conservation 

tillage for all conditions. Rather, there may be a 
combination of one or more tillage and planting 
techniques that will best obtain the desired 
objective. The Agricultural Best Management 
Practices Handbook, State Water Control Board 
Planning Bulletin 316, lists six practices which 
fit the definition. One of these gives nine different 
tillage and planting techniques. These include 
no-till, wheel track plant, and chisel plant. The 
best system is the one which meets the water 
quality objectives; is adaptable to the soil, crop, 
and topographic conditions; is practical, and 
economically feasible; and fits into the operator's 
management system. 
How Conservation Tillage Controls Ero-
sion 

Conservation tillage depends on the organic 
matter from the previous crop being left on the 
surface to protect the soil (Figures 1, 2, 3). 
Organic materials protect the soil from harmful 
effects of rainfall, wind, and runoff. They 
increase infiltration rates, slow down runoff and 
improve soil structure. Many methods also leave 
the surface rough providing water storage which 
reduces runoff. For a more complete description 
of soil erosion and how it is controlled, see "Best 
Management Practices for Row-Crop Agricul-
ture," Extension Publication 4 WCB 3. Some 
methods combine the advantages of conservation 
cropping with conservation tillage. 

For example, nO:-till corn may be planted into a 
sod. In the fall, small grain may be seeded for soil 
protection and provide a mulch for moisture 
conservation; in the spring the grain is killed and 
the com is planted without additional tillage 
(Figures 4, 5). Continuous corn may be grown in 
this fashion. Another method would be to plant 
small grain in the fall following the corn. After 
harvest of the grain, no-till soybeans would be 
planted followed by corn in the spring of the third 
year, using the mulch remaining from the small 
grain and soybeans. This results in three crops 
(com, small grain, and soybeans) in two years. 
One or more years of hay or pasture could be 
included in the rotation if there is a use for the 
hay or pasture. 

Figure 1. Soybeans planted m small grain 
stubble. 

Figure 2. 
discing. 

Figure 3. Corn planted in small grain residue. 



Benefits 
The major benefit of conservation tillage, 

conserving of soil and water, should be reflected 
in increased productivity and improvement in 
runoff water quality. There will be less time and 
labor spent in preparing the soil for planting and 
a reduction in fuel requirements for tillage. 
Harvesting is often easier because of better crop 
growth. Organic matter on the soil surface 
provides flotation for the harvesting equipment, 
but care should be exercised in the operation of 
heavy equipment over wet fields to avoid soil 
compaction problems. Equal or increased yields 
should result in more profit to the farmer. 

Conservation tillage permits row crops to be 
grown on slopes where erosion would be excessive .. 
if clean cultivation were practiced. Some methods 
can be more easily practiced across the slope 
since future trips do not depend on the path of the 
last trip as with a moldboard plow and row crop 
cultivator. Thus, irregularly sloping fields can be 
more nearly tilled across the slope. 

Problems 
A change in tillage and planting equipment 

will be necessary if conservation tillage is to be 
practiced. Disease, insect, and weed p!"oblems 
may increase but these can usually be controlled 
by selection of varieties, pesticide application, 
and a change in management. Additional 
herbicides and pesticides may be needed. 
Increases in soil compaction have been reported 
but most of these cases are related to livestock or 
machinery using the field when the soil is too wet. 

Some researchers have found the need to 
moldboard plow every three or four years. If this 
does become necessary, it is possible to plow part, 
say 25%, of the area each year. If only a part of 
the area is plowed each year and if it is done in 
strips, the advantage of strip tillage will partially 
offset the need to plow. 

Figure 4. Planting in killed small grain. 

How Effective Is Conservation Tillage? 
Extensive research on various conservation 

tillage methods has been conducted in Virginia. 
One 14-year study at Blacksburg resulted in an 
average corn yeild of 104 bushels per acre for 
conventional tillage and 121 bushels per acre for 
no-till, a 16% increase in production. A similar 
16% increase was noted in dry matter production 
with no-till. The greatest increase occurred 
during moderately dry years, showing the 
conservation of moisture which was accomplish-
ed by the no-till operations. At Orange, Virginia, 
the 5-year average corn yield was 114 bushels per 
acre for conventional tillage versus 131 bushels 
per acre for no-till. Similar results were obtained 
at Charlotte Courthouse where the 4-year results 
were 81 versus 106 bushels per acre. 

Shorter term studies at various locations with 
wheel track, strip till, lister mulch and conven-
tional tillage have given varying results. In some 
years the conventional tillage yields were higher 
while in other years the conservation tillage 
methods produced the best yields. Because these 
studies are only two to three years in duration, it 
is difficult to reach a conclusion. However, it 
appears that there is little difference in the yields 
between many of these tillage methods. 

More recent studies with under-row ripping 
have shown a definite advantage on Emporia 
sandy loam soil but no advantage on a Sassafras 
fine sandy loam. It is evident that the results of 
the tillage method depend on the soil type. 

Soil moisture and surface runoff studies of no-
till versus conventional tillage show greater 
availability of soil mositure in the no-till method. 
The no-till system reduced the surface runoff by a 
7 to 1 ratio over conventional tillage. 

Studies in the Mid-West have shown similar 
benefits of tillage practices where crop residue 
was left on the surface. 



TABLE 1 
Surf ace cover and soil loss from various tillage 

systems on 51Yri slope land tilled across .slope 
following corn and soybeans (Urbana, IL). 
[Catlin silt loam with slope length 35 feet. Tests 
made after overwinter weathering but prior to 
any spring tillage. Five inches of simulated 
rainfall applied.] 

Percent Soil loss 
surface cover tons/acre 
After After After After 

Tillage System corn beans corn beans 

Fall moldboard plow 4 2 5.7 11.4 
Fall disk-chisel 50 11 0.6 3.3 
No-till 85 59 0.5 1.7 

An even more startling result is shown in Table 
2 which reports the results of a 5" rain that 
occurred in approximately 7 hours at Coshocton, 
Ohio. This also shows the effect of contouring. 

TABLE 2 
Runoff and soil loss on sloping- and contour-

row fields in corn watersheds (Coshocton, OH). 
[About 5.3 inches of rain fell within a 7-hour 
period.] 

Tillage system and Pct. Runoff as Soil loss 
row direction slope '!iii of rain tons/acre 

Plow I clean-till 6.6 80 22.65 
(sloping rows) 

Plow I clean-till 5.8 42 3.22 
(contour rows) 

No-till 20.7 49 0.03 
(contour rows) 

In Publication 4 WCB 3, Best Management 
Practices for Row Crop Agriculture," calculations 
were made for the erosion losses on a Cecil sandy 
clay loam with a 691tJ slope. With up and down hill 
clean tillage, the annual losses were 30 tons per 

acre. With chisel plow, corn residue left on the 
surface, minimum-till plant but no contouring, 
the loss was reduced to 15 tons per acre. When no-
till was used, the soil loss was only 3 tons per acre 
per year. 

The above example points out that some 
conservation tillage practices may not provide 
adequate erosion control for specific situations. 
However, if parallel tile outlet terraces are 
combined with the chisel plow (example above) 
erosion is reduced to an acceptable level. In this 
case, a structural practice is used to support a 
tillage practice. When structural measures are 
used for erosion control, conservation tillage 
practices will usually be included to provide an 
adequate degree of erosion control and to assure 
long life for the structural measure. This will be 
especially true in the agricultural water quality 
management plans. 
Summary 

Conservation tillage is an effective method of 
soil and water conservation which provides 
many benefits including improvements in water 
quality. It is adaptable to most of Virginia's soils. 
No-till is one of the more effective methods. 
However, other conservation tillage methods can 
produce satisfactory results. When combined 
with conservation cropping, it is possible to 
produce three crops in two years. Conservation 
tillage as a Best Management Practice will be 
included in many agricultural water quality 
management plans. 
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