Northern NY Agricultural Development Program

2006 Project Report

Corn Silage Hybrid Trials 

in Northern NY

Project Leader:
· William J. Cox, Dep. of Crop and Soil Sci., Cornell University, 607-255-1758, wjc3@cornell.edu
Collaborators:
· Jerry Cherney, Dep. of Crop and Soil Sci., Cornell University, 607-255-0945, jhc5@cornell.edu
· Mike Davis, Dep. of Crop and Soil Sci., Cornell University, 518-846-7400. mhd11@cornell.edu
Farmer Participants:
· John Greenwood, Madrid, St. Lawrence Co.

· Ron Robbins, Sackets Harbor, Jefferson Co.

Background:    

Corn silage is a major crop in New York because dairy producers prefer this high-energy forage in the feed ration.  Dairy producers in the six-county region (Lewis, Jefferson, St. Lawrence, Franklin, Clinton, and Essex) of Northern NY have planted about 100,000 acres of corn silage annually since 1999, which represents almost 85% of the annual corn acreage in Northern NY.  Consequently, dairy producers in Northern NY plant about 20% of the New York corn silage crop (~500,000 acres).  Clearly, corn silage is an important crop in Northern NY and Northern NY is an important region of the state for corn silage production.  Corn silage research in Northern NY would greatly benefit both Northern NY and New York State.
We have evaluated numerous corn hybrids under different management practices including planting date, plant density, row spacing, N rate and timing, harvest date, and harvest cutting height.  In most instances, the hybrid planted had a greater influence on silage quality than have management practices.  Consequently, we believe that hybrid selection is the most important management practice affecting corn silage quality in most growing seasons.

Until 1990, most agronomists and animal nutritionists believed that high-yielding grain hybrids were the best corn silage hybrids.  In the 1990s, however, it became increasingly clear that high-yielding silage hybrids with excellent quality do not require high grain content.  In fact, many agronomists and animal nutritionists now believe that stover fiber digestibility is the most important hybrid characteristic affecting silage quality.  Consequently, seed companies have recently released brown midrib and leafy hybrids, which have high stover fiber digestibility.  Corn silage hybrid trials, however, have shown that some of the new silage hybrids have reduced emergence in cool wet springs, poor kernel set in warm dry summers, and poor standability at harvest.  Corn silage hybrid trials can provide excellent information on the agronomic performance and silage quality of corn silage hybrids grown in specific regions, such as Northern NY, in normal growing conditions, years of cool and wet springs, or years of warm and dry summers.

Methods:   

Corn silage hybrids were tested at three locations in Northern New York in 2006. We evaluated 75 to 100 day hybrids in relative maturity (RM) at Jon Greenwood’s farm in Madrid (St. Lawrence Co.), at the Miner Institute in Chazy (Clinton Co,), and at Ron Robbins’s farm in Sackets Harbor (Jefferson Co.).  All three sites average about 2100 GDD from May through September.  

We planted all hybrids with a 2-row plot planter at t 36,000 plants/acre to achieve harvest populations of 32,000-34,000 plants/acre.  The Sackets Harbor site was planted on 3 May, the Madrid site was planted on 4 May and the Chazy site on 10 May.  All hybrids were grouped within a 5-day RM (i.e. 91-95 day RM, 96-100, etc.), and planted in a randomized complete block design with four replications. Each individual plot consisted of two 22-ft. rows spaced 30 inches apart.  Each individual plot received about 250 lbs/acre of 10-20-20 at planting.  The Sackets Harbor and Chazy sites received about 140 lbs N/acre of fertilizer N either pre-plant or at the 4 to 5-leaf (V4 to V5) stage.  The Madrid site was a well-manured dairy site so it received no additional fertilizer N.  We used preemergence herbicides and hand-weeding to control weeds.  

Both rows, trimmed back to an 18-foot length, of each hybrid were harvested for silage yield with a retrofitted 3-row New Holland Chopper with a platform and a weigh- basket, mounted on load cells.  The goal was to harvest all hybrids in the 60-70% moisture range but at Sackets Harbor the moisture was below 60% for three of the 75-85 day hybrids. All hybrids were harvested at Madrid on 12 September, at Sackets Harbor on 15 September, and at Chazy on 22 September.             

An approximate 10,000 g well-mixed sample was originally collected from each plot. The 10,000 g sample was then ground further in the field with a chipper-shredder. An approximate 1,000 g subsample was then weighed with a gram-scale and stored on ice packs in a cooler or refrigerated in a generator-powered freezer (samples were not frozen). At the end of each day, the samples were brought back to a Cornell Research Farm for drying. The samples were dried at 1400F in a forced-air drier to constant moisture and then weighed to determine moisture content of each sample.

Samples were processed and analyzed by Cumberland Valley Analytical Services, Inc. Samples were analyzed by wet chemistry for neutral detergent fiber (NDF), according to procedures by Van Soest et al. (1991). Samples were incubated for 30 hours at 39oF in a buffered rumen fluid, according to procedures by Van Soest and Robertson (1980) using a flask system and Van Soest buffer. Following fermentation, residues were analyzed for NDF by wet chemistry to determine 30-hour NDF digestibility (dNDF). The NDF digestibility was calculated as ([1-NDF residue/initial NDF] x 100). The 30-hour dNDF values were then multiplied by 1.16 to estimate 48-hour dNDF values for the Milk2000 and Milk2006 programs. 

Other inputs for Milk2000 and Milk2006 were determined using NIRS, including crude protein (CP), starch, ether extract, and ash. The NDF-CP default value of 1.3 was used for the Milk2000 calculations. The Milk2006 program does not have NDF-CP as an input parameter. Milk per ton and milk per acre were then calculated using the Milk2000 and Milk2006 spreadsheet programs (Tables 2-7). As you can see, there are some minor differences in milk/ton rankings among hybrids but almost no differences in milk yield rankings among hybrids when comparing Milk2000 and Milk2006 results. We will present results from both programs this year, the transition year, but will report only Milk2006 results in subsequent years.

Data were analyzed using the PROC GLM procedure of SAS. The LSD values for separating hybrid means were generated at the P = 0.10 level. Hybrids are considered above-average for calculated milk yield, milk/ton, or silage yield when the hybrid’s value is 100.5% or more of the mean value within their RM group.

Results:  

The 2006 growing season in Northern NY was warmer than normal with above-average GDD in May and July at Canton (a few miles from Madrid), Chazy, and Watertown (a few miles from Sackets Harbor, Table 1). All sites, however, were dry in July and August, especially at Madrid and Watertown where only 3.02 and 2.76 inches of precipitation were recorded in July and August, respectively. Nevertheless, yields were quite high at Madrid, despite the very dry conditions.

Four hybrids at Madrid, Chazy and Sackets Harbor had above-average milk yields in the 75-85 day RM group (Tables 2, 3, and 4).  HT7220BT/RR2 from Hytest and 377BWR from Doebler’s, 85 day hybrids, had above-average milk yields at all sites. TA208-00F from T.A. Seeds and HL S011 from Hyland had above-average milk yields at Madrid and Sackets Harbor. HL SR22 from Hyland and HT1701RR from Hyland had above-average milk yields at Chazy. When averaged across sites, HT7220BT/RR2 and 377BWR had much-above-average silage yields and HL SR22 had above-average milk/ton values.

Three hybrids at Madrid and at Chazy and four hybrids at Sackets Harbor had above-average milk yields in the 86-90 day RM group (Tables 2, 3, and 4).  TMF2L412 from Mycogen had above-average milk yields at all sites. HL S034 from Hyland and N29-A2, an NK Brand, had above-average milk yields at Madrid. N31-P2, an NK brand, and TA310-00F from T.A. Seeds had above-average milk yields at Chazy and at Sackets Harbor. 38R50 from Pioneer also had above-average milk yields at Sackets Harbor. When averaged across sites, TMF2L412 and N31-P2 had much above-average silage yields, and N29-A2 had above-average milk/ton values.

Seven hybrids at Madrid and eight hybrids at Chazy and Sackets Harbor had above-average milk yields in the 91-95 day RM group (Tables 4 and 5). 946LRR from LICA, 468RB from Doebler’s, and TNT-92CRW/RR2 from Hytest had above-average milk yields at all sites. 4453XRR from Growmark FS and TA450-11 from T.A. Seeds had above-average milk yields at Madrid and Chazy. 38K46 from Pioneer and TMF2R336 from Mycogen, had above-average milk yields at Chazy and Sackets Harbor. When averaged across sites, 468RB, 946LRR, and 4453XRR had much above-average silage yields and 946LRR and TNT-92CRW/RR2 had above-average milk/ton values.

Excluding the check hybrids, only 964L from LICA had above-average milk yields in the 96-100 day RM group at all sites (Tables 2, 3 and 4). HT7435BT/RR2 from Hytest and 8744YPL from Garst had above-average milk yields at Madrid. DKC48-53 from Dekalb and 8815CB/LL from Garst had above-average milk yields at Chazy. When averaged across sites, only 964L had above-average silage yields.

When excluding the BMR hybrid (UFO996B from LICA), silage yields at Madrid averaged 28.2 tons/acre in the 75-85 day RM group, 31.1 tons/acre in the 86-90 day RM group, 30.1 tons/acre in the 91-95 day RM group, and 29.9 tons/acre in the 96-100 day RM group. At Chazy, silage yields averaged 20.5 tons/acre in the 75-85 day RM group, 22.3 tons/acre in the 86-90 day RM group, 22.5 tons/acre in the 91-95 day RM group, and 23.2 tons/acre in the 96-100 day RM group. At Sackets Harbor, silage yields averaged 19.3 tons/acre in the 75-85 day RM group, 20.3 tons/acre in the 86-90 day RM group, 20.8 tons/acre in 91-95 day RM group, and 19.6 tons/acre in the 96-100 day RM group.

Conclusions:   

The 2006 growing season in Northern NY was somewhat warm and wet into July, but then became dry for the remainder of July and August. The results from this study reflect well the yield and quality of corn silage that was planted in April and May of 2006 in Northern New York, and did not suffer stress from the excessive rains in June.
The results of this study indicate that excellent corn silage yields can be obtained by growing 75-100 day hybrids in Northern NY. At two of the three sites, either the 86-90 or the 91-95 day hybrids had higher average yields than the 96-100 day hybrids probably because the dry conditions in July and August hurt the later-maturing hybrids more than the earlier hybrids. Dry conditions often occur in Northern NY in August so growers in Northern NY could consider selecting hybrids that are shorter than 95 days in length to avoid some of the droughty conditions that can occur in late August/early September. Hybrids shorter than 95 days in length also increase the probability of a timely harvest before the first fall frost. 

Outreach:   

The results of the two most-uniform sites (Madrid and Chazy) were used to recommend corn silage hybrids in Northern NY in our What’s Cropping Up? newsletter that was published in December of 2006 (Vol.16, No.6, p.1-2). 

Furthermore, the results will be incorporated into the recommended corn silage tables in our 2008 Cornell Guide for Integrated Field Crop Management.  

We only list hybrids that have above-average relative calculated milk yields in their hybrid RM group (i.e. 96-100, 101-105 day RM, etc.).  We also list the relative silage yields and milk/ton values for the recommended hybrids.  The 2007 Cornell Guide for Integrated Field Crop Management is now at our web site:  www.fieldcrops.org. 
