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Table 1 
Properties of the Mexico silt loam, 1-3% slope, at the Missouri MSEA site near Centralia, MO 

Horizon Depth Texture Structurea Sand 

(cm) (g kg-') 

Clay B D ~  at Matrixc 
33 kPa flow 

(g kg-') (Mg m-3) (cm h-') 

A, Ck20 Sil Wvfg 50 
BE 2Ck28 Sic1 Wfsb 70 
Bt 28-38 SIC Wfsb 20 
B,1 3 8 4 8  C Wfsb 10 
Blg2 48-58 Sic Wfsb 10 
B 4  58-91 Sicl Mfsb 20 
B1,4 91-132 Sicl Wcp 30 

Water retention 
(kg kg-') 

33kPa 1 . 5 m  

35.0 16.0 

Organic C E C ~  pH 
carbon 

Cracke 
area 

" Wvfg: weak very fine granular; wfsb: weak fine subangular blocky; mfsb: moderate fine subangular blocky; wcp: weak coarse prismatic. 
Bulk density measured at field capacity. 
' Matrix flow measured as a permeability. 

Unit for CEC are cmol, kg-' of sod. 
' Maximum crack area in an exposed horizontal plane. 

sions were arranged to evaluate farming system effects 
at summit, sideslope, and footslope landscape posi- 
tions. Soils were mapped (1: 5000 scale) as Mexico 
and Adco silt loams (Udollic Ochraqualfs; FAO-Mol- 
lic Planosols) on a 1-3% slope. The site had eroded 
sideslopes (thin topsoil) and depositional areas on 
footslopes and long pathways for concentrated water 
flow. Topsoil depth above the B, horizon ranged from 5 
to 90 cm over the 11 ha site (Fig. 1) as measured by 
the electromagnetic induction (Doolittle et al., 1994). 
Table 1 provides selected soil physical and chemical 
characteristics that suggest difficult hydrologic man- 
agement of the Mexico silt loam. 

Chemical inputs, tillage, and crop rotation varied 
between different farming systems according to the 
different production and water quality objectives. 
Only three of the six farming systems were instru- 
mented and compared to accomplish our objectives 
(Table 2). The ridge-tillage (RTR) system employed a 
corn-soybean with reduced agrichemical inputs and 
corn yield goal of 6.9 Mg ha-', consistent with the 
long-term average yield in the region. One mulch- 
tillage system (MTR) was identical to the RTR system 
with reduced agrichemical inputs and the same corn 
yield goal but was in a 3-year rotation of corn- 
soybean-wheat. The wheat yield goal for MTR was 
4.0 Mg ha-'. Herbicides were banded at planting over 
only the row for RTR and MTR. A second mulch- 
tillage system (MTH) had a corn-soybean rotation 

with high agrichemical inputs and a high corn yield 
goal of 9.4 Mg ha-' (average yield of best years for 
this area). It had overall broadcast herbicide so that the 
herbicide mass applied per hecrtare was twice that in 
the RTR and MTR systems. Each crop of each farming 
system was grown every year. 

2.2. Machinery used for RTR system 

Crops were planted with a 76 cm, four-row ridge- 
tillage planter with a single disk coulter, gauge wheels, 
and a 36 cm sweep attachment (plateau cleared at 
ridge top was 10-18 cm wide). The sweep was fol- 
lowed by a slot opener, seed firming wheel, disk 
covers, and a coil-tyne harrow. Cultivations and ridge 
development were performed with a ridge-type culti- 
vator employing a single stabilizing coulter with 
gauge wheels, disk blades, and V-winged sweep. 
Approximate ridge-base dimension was 46 cm wide, 
and cultivation depth was 4 cm. In 1993, a starter 
solution of urea-ammoniumnitrate (UAN, 28-0-0) 
was dribbled at 21 kg ha-' behind angled coulters 
offset from the planter slot opener. All N fertilizer 
in 199 1 and 1992 and the remainder of N fertilizer in 
1993 were dribbled behind the disk blades corn culti- 
vation at the five-six leaf growth stage. A second 
cultivation was performed in corn at the nine-ten leaf 
growth stage if needed. Soybean were cultivated 
twice. 



2 1 kg ha-" stater UAN Herbicides placed in a 38 cm 
solution and 97 kg ha-', band over the row at planting 
~ c t c w  U M  wiution 
at the 5-6 leaf stage (1993) 

heat, 129 kg ha-', UAN dution 0.9 kg iti. ha-' atrazine and 1.40 kg a.i. ha-' alachlor 
side-dressed at tiwe-six leaf 1.1 kg ai. ha-' alachor and 0.07 kg a.i. ha-' 
mge (1m) 
21 kg ha-', stwte~PAN BefE&%des' pEaced in a 38 cm 
solution ,ml97 kg ha-', ba&dwrtbsrow7 at p W b g  
SidGdtessed UAN sohion I 

at the five-six leaf stage (1993) 
Wheat N f e a t i o n :  

2.3. Machinery used for MTH and MTR systems 

Planting in the mulch-tillage systems was per- 
formed with the same 76 cm, four-row planter used 
for RTR minus sweeps. The same cultivator as in RTR 
was used in MTR except that the V-winged sweep was 
adjugd to prevent formation of ridges. Tillage in the 
spring was accomplished in one pass with a multiple- 
tool implement consisting of one row of minimum- 
angle, 20 cm disk blades followed by three rows of 
staggered, 20 cm field cultivator sweeps, and a coil- 
tyne harrow. Fall tillage was performed with the same 
implement following corn harvest when soil moisture 
cowlitions allowed (1992, 1993). Tillage was per- 
f m e d  15-18 cm deep in fall and 10-13 cm deep 
in spring with a goal of 30% surface residue cover 
before planting. 

summit, sideslope, and footslope. Three and four rows 
were harvested for corn and soybean, respectively, in 
20-40 m long strips. Grain yield moisture content was 
adjusted to 155 g kg-' and 130 g kg-' moisture in 
corn and soybean, respectively. Yields for 1991-1993 
are presented as a mean over three landscape posi- 
tions. Least significant differences (LSD) for paired 
yield comparisons were calculated when the analysis 
of variance F-test gave a significant (~4.05) farming 
system effect. 

2.5. Water sampling and agrichemical analysis 

Zero-tension pan lysimeters were installed at the 
summit of ten plots in Reps I1 and III (Fig. 1) during 
fall and winter of 199 1 -Rep I was excluded due to the 
extreme variation in topsoil depth at the summit 
(Fig. 1). Lysimeter pans were constructed from the 
adjacent troughs (each trough was 229 cm 
longx25 cm widex5 cm deep cut from a 38 cm dia- 
meter PVC sewer pipe (four troughstpipe). Perforated 
(3.2 mm diameter holes) stainless steel 16-gauge 






















