Corn Hybrid Maturity Selection for Timely Planting of Cover Crop

Introduction
Use of a cover crop following harvest of primary crops can help retain nitrate in the root zone area of the soil, as well as reduce soil erosion due to wind, water, and gravity.  It is important that the cover crop be planted in time to achieve sufficient growth to be effective.  In the case of a rye cover crop in Massachusetts, this means planting by early September, mid-September at the latest.

Materials and Methods
An on-farm demonstration was conducted at a dairy farm in Millbury Massachusetts.  The ten-acre field had a long history of manure application, which is typical of a dairy farm and was observed to be uniform as to fertilization history and soil conditions.  The field was divided into two roughly uniform pieces.  One portion was planted to an early-maturing, 85 day hybrid, Agrisure® ( NK)N2OR-GT.  The other half was planted to a mid-season maturing, 95 day hybrid, YYY.  Before planting, the entire field was uniformly manured at a rate of approximately 15 tons per acre.  A small amount of starter fertilizer was added to the mid-season hybrid part of the field. Both hybrids were planted on May 4, 2010 by the farmer.  Weeds were controlled using Roundup® applied four weeks after planting.  Pre-sidedress Soil Nitrogen Test (PSNT) taken June 14 indicated no need for additional fertilizer in both hybrid sections.

Both hybrids were harvested on August 17, 2010.  Weather conditions in August during the grain filling period were drier than normal and hot (Table 1), and the two hybrids reached 50% milk line  at essentially the same time.  For the research evaluations, four 10 ft sections of row were hand harvested from each hybrid.  In addition, three subsamples of stalk from 6-14 inches above ground level were taken for stalk nitrate analysis.  The end-of eason Corn Stalk Nitrate Test (CSNT) gives an indication of whether nitrogen has been a limiting factor in yield or had been supplied in excess. The range of 500 to 2000 μg nitrate-N per gram stalk tissue indicates an optimum range.

Results
Weather conditions for the summer of 2010 are shown in Table 1.

 
Table 1. Weather conditions in Millbury, MA during the corn growing season 2010.

	Month
	GDDz
	Precipitation (inches)



	(25 days) May
	286
	2.07

	June
	568
	3.90

	July
	741
	4.13

	August
	635
	1.72


z  GDD = Growing Degree Days was calculated as: GDD =( Σ(Tmax + Tmin)/2) - 50

   
The early season hybrid out-yielded the mid-season hybrid in all measured categories, silage yield, ear yield, and percent ear by dry weight.  Data are shown in Table 2. 

Table 2. Yield characteristics of two corn hybrids, showing each 10 ft section individually.

	Hybrid
	Silagez
Ton/ acre
	  Earcorny
Ton/ acre
	Percent Ear

by dry weight


	CSNTx

	
	34.9
	8.1
	58.2
	274

	Agrisure® ( NK)N2OR-GT
	33.4
	7.1
	52.8
	2121

	Early season
	30.6
	7.2
	59.2
	772

	
	33.6
	7.3
	54.6
	2440

	Mean:
	33.1
	7.4
	56.2
	1402

	
	
	
	
	

	
	30.9
	6.7
	54.4
	12400

	yyyyy
	26.8
	5.5
	51.0
	13120

	Mid season
	25.8
	5.0
	48.7
	7800

	
	24.8
	4.6
	46.6
	3320

	Mean:
	27.1
	5.5
	50.2
	9160


z Silage yield adjusted to 70 percent moisture
y Earcorn yield adjusted to 25 percent moisture
x CSNT corn stalk nitrate-N concentration at harvest ( μg nitrate-N per gram stalk tissue)

The results indicated that the shorter-season hybrid performed better than mid-maturity hybrid without the benefit of the added fertilizer that the mid-season hybrid received at planting.  The CSNT (also shown in Table 2) indicates that the shorter-season season hybrid had adequate nitrate, while the mid-season hybrid stored excessive nitrate in the stalk, so the added fertilizer would not have been expected to benefit the mid-season hybrid.  Often farmers are hesitant to plant short season (early maturing) corn hybrids, believing that they will not yield as well as full season hybrids.  11 year data from annual corn hybrid evaluation at the University of Massachusetts have shown that short season hybrids in average are not substantially different from those of full-season hybrids.  In this particular case in Millbury, it may be that the mid-season hybrid was negatively affected by the dry August more than the early-season hybrid because the former experienced poorer weather conditions early in the grain filling period, while the latter was already further along in the grain filling process when the field became very dry.   Certainly both hybrids, planted early in May, and harvested in August, performed very well, and made it possible to plant a cover crop of rye early enough to take up a significant amount of nitrogen and protect the field from erosion.  

After corn harvest, the field was divided into two sections; in one section winter rye cover crop was planted at the rate of 100 lb/ acre and the other section was left without cover crop. We are monitoring cover crop growth and N in the soil at 0-6” and 6-12” by taking samples every week. The results will be included in the next report

