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Introduction

2001 Delaware County

Methods

For the last two years we have Theresearch plotwas located on
bgen expioring the use of Brown BMR Sorghun_fn a valley shelf field in Davenport
Mid Rib (BMR) sorghum Sudangrass Trials NY. The soil was classified as a

sudangrass as a forage crop in
New York State. There are several
reasons this crop is being investi-
gated and recommended as an
alternative to corn. Under optimum
management, BMR sorghum
sudangrass can be of high feed
quality. Results fromresearch con-
ductedin 1999in Columbia County,
NY, showed that a BMR sorghum
sudangrass crop can produce the

Paul Cerosalette, CCE
Delaware County;
Quirine Ketterings, Dept. of
Crop & Soil Sciences,
Cornell University; and
Tom Kilcer, CCE
Rensselaer County)

Chenango gravelly siltloam. The
pH was 5.8 and the site tested
high in phosphorus (33 Ibs/acre
Morgan P) and potassium (415
Ibs/acre of Morgan K). This was
the second year of sorghum
sudangrass after grass sod. Ad-
ditionally, the field had a recent
history of dairy manure applica-
tions. The BMR was seeded ata
rate of 60 Ibs peracre on June 6,

same ormore milk peracrethana
corn silage crop, yet does not
appear to suffer the yield penalty associated with late
planted corn, nor the challenges of harvesting a high
quality feed in fall weather as harvestis complete by early
September. This crop provides flexibility as it does not
require corn harvest equipment and can be harvested as
round bale silage (baleage) as well as grazed (if adhering
to grazing height restrictions). With a later planting date
BMR sorghum sudangrass can be used as a double crop
after first cut hay crop harvest, and with an early Septem-
berharvest, it provides ground coverin the fall without the
need of a rye seeding. The USDA NRCS estimated soil
loss potential of sorghum-sudan is less than half that of
conventionally tilled corn; the C factor for 3 year conven-
tionally tilled corn is 0.40 versus 0.19 for BMR sorghum
sudangrass(USDA NRCS Field Office Technical Guide,
1995), due to greater crop vegetative soil cover with BMR
sorghum sudangrass From a manure nutrient manage-
ment perspective the 2- or 3-cutsystem allows formanure
applications during the summer when the risk of runoffis
considerably reduced. Splitting N applications throughout
the summer may also reduce nitrogen losses. Further-
more, labor, equipment availability, and soil trafficability
are much less of a constraint during the summer.

Studies are ongoing in New York to determine optimum
management for BMR sorghum sudangrass. In 2001 we
conducted a replicated trial to examine forage quality of
this crop as a function of stand height for the first cutting.
This article summarizes the results of this study.

2001 using a conventional grain
drill, cover chains and packer (fol-
lowing the drill). Starter nitrogen fertilizer was applied
through the drill at a rate of 30 Ibs N per acre. Previous

. manure applications were estimated to supply approxi-

mately 50 Ibs of N per acre. No herbicide was used to
control weeds. First cut harvests took place on July 9, 17,
23, and August 2 when the sorghum sudangrass was 36,
48, 60, and 72 inches tall, respectively. Samples were
analyzed for dry matter (DM) content, neutral detergent
fiber (NDF), lignin, sugar, crude protein, phosphorus and
potassium using wet chemistry procedures as well in vitro
true dry matter and NDF digestibility. All samples were
analyzed at the DairyOne Forage Testing Laboratory,
Ithaca, NY.

Results and Discussion

Table 1 presents yield and quality results from this study.
Dry matter yields increased with plant height. More dry
matter accumulated per inch of growth in the last two
harvestheightintervals (155and 1881bs DM) thaninthe first
interval (43 1bs DM). Despite the lower yields for the first cut
atshorterplantheights, earlier harvest may allow for a 3-cut
system and additional yield. The yields obtained for first
cutting were lower than those reported by Kilcer (personal
communication) for this crop in Eastern NY, possibly as a
resultoflow rainfallin 2001 and sub optimal nitrogenrates.
Additionally, weed pressure may have reduced BMR yield.
Weed dry matteryield forthis trial average 1.7 tons peracre
(35% DM) across all harvest heights, approximately 30% of
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Table 1. Yield and forage quality data from the first cutting of BMR sorghum sudangrass at
the Delaware County research plot (planting date: June 6, 2001).

Cutting Height, inches

— neutral detergent fiber
— digestible NDF
— in vitro true dry matter digestibility

D = T ) T — N

347 46” 59" 69"
Harvest date: July 9,2001 July 17,2001 July 23,2001 August2,2001
Dry matter, % 10.8* 1108 15.0° 20.2°
Yield, tons/acre @ 35% DM 3.0° 38" 6.7 9.3°
NDF? content, % DM 516" 555" 57.7° 58.0°
Lignin, % DM 3.0° 29° 35 334
dNDE", % NDF 783" i 76.8° 66.9°
IVID®, % DM 88.8° 87.3" 86.6° 80.8°
In vitro adj, NeL>, Mcal/lb 0.74° 0.72*" 0.71° 0.66°
Regular NeL®, Mcal/lb 0.62" 0.61° 0.60° 0.61°
Sugar, % DM 42° 77 9.8° 178
Crude Protein, % 18.3° 13.5° 10.5° 7.9
Phosphorus, % DM 039° 0.36>° 0.22>° 0.15°
Potassium, % DM 333" 3.45° 2.50*° 1.68°
Phosphorus removal, Ibs Pf'ar:re"r gk 9.2° 10.5" 9.9°
Nitrogen removal, Ibs N/acre 62° 57 78° 83°

oo average values within rows with different letters are statistically different (95% confidence

interval)

e first cutting yield on a 35% dry matter (DM) basis

— net energy of lactation adjusted for in vitro digestibility
— net energy of lactation unadjusted for invitro digestibility analysis data
— multiply by 2.3 to obtain Ibs of P;Os/acre removed in the first cutting

the average BMR yield across the trial.

Neutral detergentfiberlevels ranged between 50 and 60%
of dry matter. This is a typical harvest target range for high
quality cool season grasses. After 34 inches NDF content
did not significantly increase, suggesting that fiber deposi-
tion is retarded as maturity advances. This same trend is
seen in NDF digestibility and reflects the fact that at all
harvest heights the lignin content remained the same.
These results imply that with regards to fiber, this crop
holds quality as it matures. In comparison, NDF digestibil-
ity of corn silage typically ranges from 40-55%. Increased

S What's Cropping Up? Vol. 12 No. 3

fiber digestibility will result in greater production of rumen
microbial protein, thus reducing the need for additional
purchased protein.

In addition to high fiber digestibility, BMR sorghum
sudangrassalso has high sugarlevels. Inthis study, sugar
content increased with cutting height/maturity, with the
highest sugar level nearing 20% of dry matter. These data
suggest that this crop may increase sugar production after
it stops increasing fiber content. After harvest and during
storage in a silo some of these sugars will be oxidized and
fermented, so BMR sorghum sudangrass silage, like all
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silages, would be expected to be lower in energy content
than the values show here for fresh forage. Good silage
harvest management practices such as rapid dry down and
quick filling and packing will help retain sugar and energy
levels.

Both a high fiber digestibility and high sugar content
contribute to the energy value of this crop. When fiber
digestibility is analyzed and accounted for (using invitro
digestibility analyses), netenergy of lactation values for this
crop averaged 0.71 Mcal/lb of dry matter, rivaling that of
good quality corn silage. Energy content in this trial did
decrease with harvest plant height, with the greatest drop
occurring between the last two harvest heights. Giventhat
energy contentofthe crop will decrease after fermentation,
these data suggest that BMR sorghum sudangrass be
harvested at less than 59” to obtain a fermented feed with
energy content comparable to good quality corn silage.
Table 1alsoincludes energy values predicted withoutinvitro
digestibility data, using industry standard equations (regu-
lar NeL). These predictions were substantially lower than
the invitro adjusted energy values, averaging 0.61 Mcal/lb of

dry matter across all heights, and there were no statistical

differencesinregularNeL values across allheights as there
were for invitro adjusted NeL values. These data suggest
that the energy content of this crop may be severely
underestimated using the standard equations atthe present
time and thatthese equations are not sensitive to changes
in maturity across the range of plantheight examined in this
study.

Protein content of BMR sorghum sudangrass in this trial
decreased with cutting height, following a trend common for
cool season grasses. The firsttwo plantharvest heights had
protein levels greater than typical corn silage whereas
protein levels atthe tallest plantharvestheightwere similar
to corn. These data suggestthat BMR sorghum sudangrass
harvested at heights less than 59" could result in high
protein forage thus reducing the need for purchased protein.
However, these results may be affected by N supply.
Currently, Cornell University recommends nitrogen rates for
sorghum sudangrass similar to or slightly less than corn.
Preliminary research in the Hudson Valley indicates that
optimum economic N rates may be much higher than for
corn. Field trials will be conducted this growing season at
the Valatie research farm and at the Mt Pleasant farm to
assess optimum N rates for BMR sorghum sudangrass.

Over the full range of cutting heights, phosphorus and
potassium levels of the forage in this trial showed a

downward trend as the plants got taller. Phosphorus (P)
levels are consistent with other forages, and, at the taller
heights, are similar to corn silage. Lower P levels can make
it easier to implement diets that meet but do not exceed
animal requirements for P, thus providing an environmental
benefit. Phosphorus removal rates for the first cutting
ranged from 19.0and21.0lbs PO /acre at34 and 46 inches
to 24.2 and 22.7 Ibs P,0,/acre at 59 and 69 inches,
respectively. Potassium concentrations in the forage are
similar to those for cool season grass forages in New York
State. However, like cool season grasses, BMR sorghum.
sudangrass is a luxury consumer of potassium and high
soil test potassium levels will result in high forage potas-
sium concentrations. There is interest in BMR sorghum
sudangrass as forage for dry cows. The potassium concen-
trations in the first cutting in this trial are not conducive to
low potassium dry cow diets, except for perhaps the forage
harvested atthe 69 inches. If BMR sorghum sudangrass
is rotated on fields that receive regular manure applications,
the resulting forage may not meet low potassium forage
standards for dry cow forage.

Conclusions

The yield and quality results of this trial suggest that the
optimum stand height for first cutting is less than 59 inches.
Research conducted elsewhere in New York suggests that
the optimum cutting height is less than 48 inches. Further
research will be conducted this growing season to fine-tune
these recommendations under different climatic condi-
tions.

BMR sorghum sudangrass grows at a very fast rate
(approximately 12 inches per week) inwarmweather. This
fast rate of growth (and chemical maturity) has implications
forthe harvest management of this crop, requiring frequent
scouting and rapid harvest once it reaches the desired
range of heightfor harvest.

Forage analysis of this crop should include in vitro digest-
ibility analysis to avoid underestimating energy content.
Industry standard energy prediction equations willneedto
be adjusted to accountfor the increased digestibility of this
crop.

If you have any questions on this trial please contact Paul
Cerosalettiatthe Cooperative Extension office at607-865-
6531 or pec6@cornell.edu.

What's Cropping Up? Vol. 12No. 3
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e Spraying Mixed Seedings

B ETeETeT-To:T-Ta1a E- J. Shields
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- r-v—< smmmn (alfalfa-grass) for Insects in 2002

Department of Entomology, Cornell University

The armyworm outbreak of 2001 and the frequent
illegal spraying of off-label insecticides for their con-
trolin grass hay fields has triggered an intensive EPA
review of pesticide application on mixed cropping
systems like the alfalfa —grass forage production
common in the Northeastern US. As a result of this
increased scrutiny, NY-DEC will be more closely
monitoring pesticide applications on mixed cropping
systems like alfalfa-grass fields. Since grass can be
in an alfalfa field by two distinctly different routes, the
area of pesticide application on these stands has
been a gray area which has been largely ignored by
the enforcement agencies. The blatant disregard of
pesticide regulations and label restrictions by some
segments of NY agriculture during the armyworm
outbreak of 2001 has changed forage production
insecticide recommendations for 2002.

Historical Perspective

Until the early 1980’s, insecticide application on .

alfalfa-grass mixed stands was not an issue be-
cause the insecticides were labeled for use on “hay”.
New productslabeled since the late 1970’s have had
their labels narrowed to specific crops, which is
alfalfain our case. Labelrestrictions were reaffirmed
by EPAthis year as the following “Pesticides labeled
for alfalfa can only be used on fields which have been
planted to pure alfalfa”.

Why can’t insecticides like Baythroid, Lorsban and
Warrior be used on stands planted as a mixture of
grass and alfalfa?

The companies marketing these products have not
conducted the required residue studies on grass
used for forage and submitted the data to EPA.
Those residue studies are one of the key compo-
nents used to establish the pre-harvest interval re-
quired between the last insecticide application and
harvest. The companies marketing Baythoid (Bayer)
and Warrior (Syngenta) are starting the required
residue studies on grass used as forage this year.

IS Vhat's Cropping Up? Vol. 12 No. 3

Labels should be granted in a couple of years so two
of the currently registered products on alfalfa should
be labeled on forage grass.

How do we manage insects in alfalfa and mixed
seedings in 20027

1) If the farmer can document the specific field
in question was planted to pure alfalfa (regardless of
the encroachment of grassy weeds), insecticides
labeled for use on alfalfa are legal for use in the field.

2) If the field was planted to a mixed seeding
(grass seed was actually planted by the farmer),
insecticides labeled for alfalfa but not labeled for
grass cannot be legally used in the field. The only 2
choices in this situation are malathion and carbaryl.
Neither insecticide is very effective against potato
leafhopper. Of the two materials, malathion is the
better material, although leafhopper control was
around 50% when | tested in my 1989 insecticide
trial.

3) Early harvestusually is nota viable option for
the control of potato leafhopper, but can be used
effectively for alfalfa weevil.

Whataboutan emergency registration of an effective
product to prevent the economic losses from potato
leafhopper?

A Request for a Section 18 emergency registration
has been requested for Baythroid and Warrior. Both
materials were submitted because both materials
share the marketplace in NY and both materials have
very similar efficacy and persistence. The Section
18 package was submitted to Albany in early May and
is currently under review before being submitted to
EPA. Atthis point, there is no indication whether the
request will be approved by NY-DEC and submitted
to EPA. If and when the Section 18 is granted, NYS
agribusiness will be notified.
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How Much N to Sidedress on Corn Following Soybeans? S
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Bill Cox and Quirine Ketterings s
Department of Crop and Soil Sciences, Cornell University i s

Soybean acreage has increased from 40,000 to
about 140,000 acres in New York over the last 10
years. Typically, corn follows soybeans in the rota-
tion, which results in about 10% of the corn acreage
following soybeans in New York. Cornell has limited
calibration data on the amount of N required by corn
following soybeans so the current N recommenda-
tion for corn following soybeans is the same as for
corn following corn. We compared continuous corn,
corn-soybean, and corn-soybean-wheat/clover ro-
tations under high and low inputs at the Aurora farm
(Honeoye soil)_ and reported that corn yielded the
same at 85 vs. 145 Ibs N/acre when following soy-
beans in dry years (What'’s Cropping Up? Vol. 9, No.
3, p. 4-5). In wet years, however, corn following
soybeansyielded about 15 bu/acre greaterat 145 vs.
85 Ibs N/acre. The Cornell N recommendation for
corn at this location amounted to

yieldedthe same at85vs. 1451bs N/acreindry years.

We will continue the study for one more year. In
2002, the study was planted on April 24" at the Aurora
Research Farm, which received about 5 inches of
precipitation in the 4 weeks following planting. Con-
sequently, we may have another wet year to add to
the data set. Preliminary results indicate that total N
recommendations for corn following soybeans (ver-
sus corn following corn) could be reduced with 25 Ibs
N/acre in wet years and 50 Ibs N/acre in dry years.

120-140 Ibs N/acre. In 2000, we
initiated a 3-year study to evaluate

the response of corn to sidedress N 190
rates (with 25 Ibs N in the starter) -
. . 180
when following soybeans in the ro-
tation. 2 1104
B :
‘ . . g 1604
Optimum corn yields were obtained =
atasidedress N rate of 100 Ibs/acre ‘E’ B
in 2000 (Fig. 1). Despite wet spring S 140 -
conditions and high corn yields in ; 50
2000, corn required only a total of S

125 Ibs N/acre (25 Ibs N/acre as a 120 -
starter plus 100 Ibs N/acre 110 _'
sidedressed) to maximize yields. In . i

2001, optimum corn yields were
obtained with a sidedress N rate of 0
50 Ibs/acre (Fig. 1). The 2001 grow-
ing season was dry and the corn
yields in 2001 averaged about 20%
less than the yields in 2000. The
results in 2001 in which a total of 75
Ibs N/acre (25 Ibs N/acre as a starter
plus 50 Ibs N/acre sidedressed)
maximized corn yields are similar to
the results of the crop rotation study

Figure 1: Corn yields following soybean in 2000 (a wet year) and
2001 (a dry year). All treatments received 25 Ibs N/acre in a starter
fertilizer. Currently, the Cornell recommendation for nitrogen for
continuous corn at this site is 150 Ibs N/acre.

m
. e

Previous soybean yield:
A 30 buw/acre (2000)
045 bu/acre (2001)

508 - 750 L00E 95 E S50y 000
Sidedress N application rate (1bs N/acre)

in which corn following soybeans
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