Northeast Region

SARE

(8

Sustainable Agriculture
Research & Ed ion Program

SLNE1433829001 & Dept. of Environmental Sci. & Tech. - Ray Weil and Sarah Hirsh -

GNE15-106

Hypotheses:

1. Summer crops do not access and take up all of the mineral N in the soil profile, and agronomically meaningful amounts of N remain in
the soil after summer crop N uptake ceases, particularly in deeper layers.

2. Cover crops planted by early September can capture N from at least 120 cm deep by early December.

3. Spring immobilization of N by cereal cover crops will be mitigated by including brassicas and/or legumes in the mixture.

Introduction and background
Summer annual crops are fertilized with (corn) or fix (soybean) large amounts of nitrogen (N). In addition, decomposition of organic matter
releases mineral N during most of the year. Nitrogen not used by a summer crop, particularly in deeper soil layers, is apt to leach into
groundwater during fall and winter when there is minimal uptake and transpiration. If N leaches, farmers lose a valuable nutrient resource
and society suffer environmental damage a N can enter eutrophication-sensitive waters such as the Chesapeake Bay. We hypothesized that

deep rooted cover crop species (e.g., brassicas, cereal grasses) can grow roots over 1 m deep during the fall months and recover N from Objectives:
deep soil layers before it is lost to groundwater.t2. 1. Measure soil NO; and NH, pools in the profile following corn and soybean (Hyp 1).

2. Evaluate the ability of various cover crop species and planting dates to capture deep soil N in the fall and spring (Hyp 2).
3. Assess corn growth (early season and yield) and N content following various cover crops (Hyp 3).
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Figure 1. (Left) Location of crop fields sampled by transect of 7 ft deep cores. (Right) cover crop
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Figure 5. Soil NO5;-N and N in above-ground cover crop biomass for four cover crop species
treatments in Nov and in Apr for on-farm trial in Lancaster, PA. Fields had history of heavy
manure application. Cover crop was planted 2-Sept 2015. (Letters indicates significantly

Results and discussion more N than other covers)

e Across 29 farm fields, there was on average 253 kg/ha of mineral N (115 kg/ha of NO,-N; 138 kg/ha of NH,-N) remaining in the 0-210 cm soil profile in September after crop N uptake had ceased;
22% of the mineral N was 0-30 cm deep, 23% 30-90 cm deep, 27% 90-150 cm deep, and 28% 150-210 cm deep (fig 2). There were higher levels of NO, in soil after growing soybean than after corn.

e Early September planted radish, winter cereal, and mixed species cover crops reduce soil NO, from 0-180 cm deep by December; by April, the radish cover crop released NO, on surface layers, while
the triticale cover crop immobilized the NO, (fig 3).

 Early September planted cover crops captured NO, from at least 180 cm deep by December. Early October planted cover crops were unable to capture NO, from 120 cm deep by December or after
spring growth by April (fig 4; fig 5). Traces of NO, from the 3-way species mix were found in corn plant in June.

Conclusions:
Agronomically and environmentally significant amounts of N (averaging 253 kg N/ha) remain in the soil profile after growing both corn and soybean crops. The deeper the N is in the profile, the greater
the risk that it will leach out of the soil and into groundwater over the winter. Growing deep rooted, early-planted fall cover crops can capture and bring this pool of deep soil N back to the surface,
reducing N loading into bodies of water and providing a nutrient source for the following spring planted crop.

Figure 6. Interactive field days with farmers and State government officials helped early
planted mixed species cover crops become accommodated by the Maryland cover crop
program and adopted by farmers.
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