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Sustainable production systems and conservation tillage
practices are needed to control water erosion on vertisols. Five
levels of tillage intensity were tested for 3 yr for effects on
growth and yield of corn (Zea mays L.) and grain sorghum
[Sorghum bicolor (L.) Moench.] on a Houston Black clay soil
(fine montmorillonitic, thermic Udic Pellusterts). Tillage inten-
sity treatments included: chisel plow with secondary tillage;
disk only; no-till with residue rakes at planting; no-till with
midseason cultivation; and no-till. Corn plant populations
were greater in tilled treatments than in no-till treatments in 2
of the 3 yr. Corn above-ground biomass production was gener-
ally reduced in no-till treatments early in the growing season,
but by silking differences among treatments were not signifi-
cantly different. Corn yielded 840 Ib/acre more on average with
tillage than with no-till. Plant population differences account-
ed for much of the difference in corn grain yields, with low
plant populations restricting yield in some years. Grain
sorghum populations were not consistently affected by tillage
intepsity, and biomass production was less sensitive to tillage
intensity than corn. Grain sorghum yields were as large or
larger in mo-till treatments than in tilled treatments, except in
one instance where population was reduced.

ORN AND GRAIN SORGHUM are planted on over half of the

land used for grain crops in the central Texas
Blacklands, an area covering 13 million acres (Texas
Agricultural Statistics Service, 1995). Soils in this region
are predominantly heavy-clay vertisols which are highly
erosive when exposed to heavy spring rains. Sustainable
conservation tillage practices are needed to control water
erosion on vertisols (Potter et al., 1995).

Use of soil-conserving management practices is compli-
cated by the soil’s large shrink/swell potential, high water
holding capacity, plastic and sticky consistency when wet,
great strength when dry, and a limited range of water con-
tents when tillage may be performed. Many vertisols,
including the Houston Black, are self-mulching, i.e., the sur-
face layer has a natural tendency to granulate, which retards
soil drying below the surface layers (Grant and Blackmore,
1991). This often causes the soils to be tilled at high water
contents, resulting in adverse soil conditions that may
strongly affect plant growth (McGarry, 1981; So et al.,
1988; Hodgson and MacLeod, 1989).

Management techniques that retain a large portion of the
crop residue on the surface are effective in reducing soil ero-
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sion by water (Unger, 1990; Potter et al., 1995). Morrison et
al. (1990) developed a wide-bed controlled-traffic manage-
ment system which retained most crop residues on the soil
surface. Early evaluations indicated that vertisol properties
were not adversely affected by this management system
(Gerik et al., 1987). However, after 10 yr of continuous no-
till, bulk density and soil strength values were increased in
the surface 12 in. (Potter and Chichester, 1993).

Previous conservation tillage experiments on the
Houston Black soil have been restricted to comparing no-till
and chisel plowing. The effect of less extreme management
options had not been explored. Therefore, the objective of
this study was to determine the effect of a range of tillage
intensities on the growth and grain yield of corn and grain
sorghum.

MATERIALS AND METHODS

The study was conducted at the Grassland Soil and Water
Research Lab at Temple, TX, on a Houston Black clay soil.
Temple is located at 31° N latitude and 97° W longitude
with a mean elevation of about 700 ft. The Houston Black
clay soil contains 4% sand, 39% silt, and 56% clay in the
surface O to 12 in. depth. Mean annual rainfall is 34 in. Most
rain occurs between October and July, with the driest period
occurring from July to September.

The study was conducted using a management system
recently developed for the central Texas Blacklands which
uses 5 ft wide beds with 20 in. wide furrows between beds
(Morrison et al., 1990). This system restricts traffic to the
furrows and provides surface drainage for the beds. Beds
may be tilled out and reconstructed every year or the beds
may be maintained by no-till management practices. Field
plots were established in 1991 on an area which had been in
continuous no-till management for 10 yr. During this period,
the effect of long-term no-till management on soil propeities
had been established (Potter and Chichester, 1993). A por-
tion of the area was tilled to provide for comparisons of
selected levels of tillage intensity on crop establishment,
growth, and productivity. A randomized block experimental
design was used with five replications of tillage treatments
representing five levels of tillage and residue management.
The treatments consisted of complete-till, reduced-till, no-
till, no-till/cult, and no-till/rake. Management operations for
the five tillage systems are presented in Table 1. The com-
plete-till involved three preplant tillage operations to pro-
vide nearly complete residue burial. The reduced-till had a
single preplant disk tillage operation. No-till was a strict slot
plant management system. No-till/cult was a slot-plant with
a post-plant mid-season cultivation. No-till/rake was a slot
plant with residue rakes attached to the planter to sweep
crop residue away from the row. Corn and grain sorghum
responses to tillage practices were measured in 1992, 1993,
and 1994,
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