











Table 24. Corn Grain Yield in Three Cover Crop Systems.

Cover Crop --Mg/ha--
1992
Rye 3.44
Vetch 6.93
Rye+Vetch 3.89
LSD 2.03
1993
Rye 5.71
Vetch 7.98
Rye+Vetch 6.32
LSD 1.29"

* Differences among means within columns are

significant at the 0.01 probability level.
**  Differences among means within columns are
significant at the 0.05 probability level.

Table 25. Corn Grain Yield Data - 1992.

-Desiccation Time-

Cover Crop Early Late
Mg/ha

Rye 4.51 2.36

Vetch 6.76 7.11

Rye+Vetch 4.34 3.43
LSD 2.12

* Differences among means within columns and

rows are significant at the 0.01 probability level.
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probably due to higher soil N availability and better early season growing
conditions in vetch plots. Furthermore, late cover crop desiccation reduced
yields in rye treatments in 1992, most likely due to retarded early season corn
growth that decreased corn yield potential (see section 3.5) (Table 25). High
residual soil N availability (Table 8) caused similar corn yields between early
and late desiccation in vetch plots even though vetch N content increased
significantly between kill times.

Corn yields were similar between all late desiccated plots and early
desiccated control plots in 1992 (Table 26). Again, early season corn growth
was stunted and corn yield potential was reduced in late desiccated plots
because cover crop biomass was so abundant in these treatments. In contrast,
cover crop biomass was lower at early desiccation. Therefore, corn yield
potential was greater in early than late desiccated plots. Additionally, yields
with early desiccated mow and mow+disk treatments were higher than with the
other combinations of desiccation time and residue management.

No cover crop disturbance increased corn yields above mowing and
disking in early desiccated plots during 1993 (Table 26). It is likely mowing and
disking caused the release of cover crop N prior to maximum corn N uptake
(Figures 4-6). Additionally, mow+disk treatments had lower soil moisture than
control or mow due to a lack of water conserving mulch caused by disking

(Figures 11-12). This could also have reduced the yield potential in mow+disk treatments
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Table 26. Corn Grain Yield Data - Residue Management vs.
Desiccation Time.

Mg/ha
Residue Management Early Desiccation Late Desiccation
1992
Control 4.45 4.33
Mow 5.55 4.36
Mow+Disk 5.61 4.22
LSD 0.87°
1993
Control 7.34 5.63
Mow 7.24 6.98
Mow+Disk 6.50 6.34
LSD 0.81°
* Differences among means within columns and rows are significant

at the 0.05 probability level.
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Late desiccated control treatments had lower yields than early
desiccated control or mow plots in 1993. Late desiccated cover crops had
much higher C/N ratios than early desiccated cover crops, therefore corn yields
were likely limited by N immobilization. However, late desiccated mow
treatments had higher yields than control plots and had similar yields to early
desiccated control and mow treatments. This indicates that mowing can
enhance cover crop N release and corn yield potential when cover crop
desiccation must be delayed. Late desiccated mow+disk plots yielded similar
to early desiccated mow+disk plots, likely due to a lack of synchrony between

cover crop N release and corn N uptake and low soil moisture.

4. Conclusions

It is evident from the results of the cover crop data that cover crops
including rye can assimilate amounts of N similar to vetch on soils with high
amounts of residual N. Additionally, rye in rye+vetch cover crops can inhibit
the growth of the vetch part of the mix on high N soils. It is also apparent that
on soils of limited residual N, rye+vetch cover crops can produce N yields
intermediate to rye alone and vetch alone cover crops. Additionally, the overall
C/N ratio of a rye+vetch cover crop was intermediate to the C/N ratio of rye

alone or vetch alone.
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Delaying cover crop desiccation increased the biomass yields of all cover
crops, but increased nitrogen yields of vetch only. Additionally, C/N ratios
increased between kill times in plots including rye. Therefore, desiccating a
cover crop including rye early will enhance the N releasing potential of the
cover.

Vetch can provide higher amounts of plant available N than rye or
rye+vetch. A rye+vetch cover crop with N contents intermediate to vetch and
rye can also provide intermediate levels of plant available N. Mowing and
disking cover crop residue increased early season plant available soil N;
however, mowing only increased plant available N later in the growing season,
but still within the period of maximum corn N need and uptake. Early
desiccation of cover crops that included rye increased plant available soil N.
Plant available soil N concentrated predominately in the top 15 cm of the soil
where the plant residues were located. Soil N concentrations peaked at corn
four to five leaf stage in the majority of treatments.

Cover crops including rye conserved more soil moisture than a vetch
cover crop. Additionally, delaying cover crop desiccation increased the soil
moisture retaining capability of the residue mulch. Severe cover crop
disturbance, such as mowing and disking, decreased the ability of the residue
to conserve soil moisture. However, a mowed cover crop can retain similar

amounts of soil water as an undisturbed cover crop.
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Corn yielded higher in vetch than in cover crops including rye. Early
desiccation of cover crops including rye resulted in higher corn yields than late
desiccation of cover crops including rye. Additionally, mowing and mowing
plus disking can increase corn yields in early desiccated cover crop treatments
by enhancing the release of plant available N. However, mowing plus disking
can decrease corn yields in either early or late desiccated cover crop plots by
limiting soil moisture availability. Mowing cover crop residue increased corn
yields both years. Mowing increased cover crop N release and soil N

availability while maintaining soil moisture conservation.
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Chapter IV. Summary and Conclusions.

It is evident that vetch is less tolerant than rye to environmental stress.
When vetch growth was severely limited by the lack of precipitation or weed
competition, rye growth continued with little symptom of stress. Additionally,
due to environmental factors that limited vetch growth and/or high residual soil
N, it is inconclusive whether vetch is adaptable and/or should be recommended
for the Ridge and Valley and Piedmont physiographic provinces of Virginia.

Rye growth was so dominate in the rye+vetch cover crop mixtures that a
cover crop containing similar biomass amounts of both rye and vetch was
unattainable. It is likely that altering seeding rates or varieties planted may be
necessary to produce a rye+vetch cover crop that contains similar biomass
quantities of both rye and vetch. Although vetch biomass accumulation was
limited by rye during 1993, a rye+vetch cover crop could accumulate
intermediate N contents to rye alone and vetch alone.

Soil N availability was higher in vetch and fallow plots than in treatments
containing rye. Moreover, early desiccation of cover crops including rye
resulted in higher soil N availability than late desiccation. Rye+vetch cover
crop plots were intermediate in soil N availability to rye alone and vetch alone.
Therefore, when rye+vetch accumulates N in amounts intermediate to rye alone

and vetch alone that soil N availability is also intermediate to the two cover
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crops. This is an indication of the potential of this cover crop combination for
uniting the benefits of nonlegumes and legumes.

Although mowing and disking resulted in higher early season soil N
availability than the other residue management treatments tested, the majority of
all cover crop, desiccation time, and residue management combinations studied
resulted in peak soil N concentrations at the four to five leaf stage of corn. This
indicates that N mineralization is more dependent on time and heat units than
cover crop or cover crop management technique.

Cover crop mowing produced maximum corn yields during both study
years. Mowing cover crop residue enhanced cover crop N release and
moisture conservation to a greater extent than the other cover crop
management methods tested. However, it is unlikely cover crop mowing is
viable at this time because the cost of spraying and mowing is greater than the
cost of spraying and applying fertilizer N.

The pre-sidedress soil nitrate test (PSNT) for predicting corn N
sufficiency is a viable tool in cover crop-corn systems. However, sampling to a
depth of 15 cm may be adequate for making supplemental fertilizer N
recommendations based on published norms. Additionally, sampling two
weeks later than normal and/or using total soil mineral N may be alternative
techniques for separating N responsive and N nonresponsive sites. This

indicates that flexibility in the time of soil sampling exists for the use of the
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PSNT in cover crop-corn systems. Although this PSNT research produced
valuable results, the actual number of site years was limited. Additional
research will be required to refine critical values in cover crop-corn systems.
The Nitrate Quick Test is a viable tool for making fertilizer N
recommendations in cover crop-corn systems. Additionally, the test may be
valuable for determining soil [NO,-N] prior to cover crop planting. An estimate
of soil [NO;-N] prior to cover crop planting could aid in deciding the species of
cover crop to be grown. Therefore, problems with abundant rye biomass (as in

1992) could be avoided.
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APPENDIX A. Nitrate Quick Test Analyzed [NO,-N] vs.
Intensive Laboratory Analyzed [NO,-N].
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APPENDIX B. Soil N Data. Soil Sample Depth 15-30 cm.
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Soil N Data - 1992

[NO3-N]  [NH4-N]  Total N

Cover Crop mg/kg

------------ Early Desiccation------------
Rye 0.27 2.58 2.85
Vetch 4.35 290 7.25
Rye+Vetch 0.25 2.98 3.23

------------- Late Desiccation------------
Rye 0.37 2.53 2.90
Vetch 2.02 2.12 4.14
Rye+Vetch 0.61 4.49 5.10

Soil N Data - 1993

[NO3-N] [NH4-N] Total N
Cover Crop mg/kg

---------- Early Desiccation------------
Rye 0.09 7.84 7.93
Vetch 0.05 11.20 11.25
Rye+Vetch 0.02 9.05 9.07

------- Late Desiccation------------
Rye 0.00 5.03 5.03
Vetch 0.00 5.53 5.53
Rye+Vetch 0.00 3.58 3.58
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APPENDIX C. Soil Moisture Data. Soil Sample Depth 15-30 cm.
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Soil Moisture Data

Cover Crop

1992 1993
a’kg

Rye
Vetch
Rye+Vetch

Rye
Vetch
Rye+Vetch

-Early Desiccation-
237.93 159.28
234.63 174.33
240.73 159.10

-Late Desiccation-
238.53 123.15
237.95 142.90
239.48 128.78
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Soil Moisture - 1993
At Corn Four to Five Leaf Stage

Soil Moisture (g/kg)
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Soil Moisture - 1993
At Corn Eight to Ten Leaf Stage

Soil Moisture (g/kg)
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