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Dairy farmers grow corn silage to ulti-
mately produce milk. The amount of
milk that is produced per ton of corn
silage can be estimated from the in
vitro true digestibility (IVTD) and neu-
tral detergent fiber (NDF) concentra-
tions ofthe corn silage. The amount of
milk produced peracre of cornsilageis
the product of the silage yield and
estimated amount of milk that is pro-
duced. We used this method to esti-
mate milk yields of the different hy-
brids that we testedin 1998 and 1999.
We were particularly interested in
evaluating 1) milk yields of Bt hybrids
vs. their normal counterparts, and 2)
milk yields of brown midrib and leafy
hybrids vs. other commercial hybrids.
We evaluated all hybrids attwo harvest
populations (27000 and 34000 plants/
acre) because the brown midrib and
leafy hybrids had recommended har-
vest populations of 26000 plants/acre
instead of our normal 30000 to 34000
plants/acre for silt loam soils.

The Bthybrids (37R71, DK493Bt, and
DK580Bt) and their normal counter-
parts (37M81, DK493, DK580) pro-
duced similar milk yields in all six
comparisons across the 2 years
(Tables 1and 2). Corn borerpressure
was low in both growing seasons,
which is typical for most locations in
NY. Consequently, we do not recom-
mend the use of Bt hybrids, especially
given their additional seed costs, un-
der typical NY growing conditions. If
corn borer pressure is expected to be
high in a certain location, we would
recommend the use of Bt hybrids.

The brown midrib hybrids (F867, F657,
XB667, and 397) were among the hy-
brids that produced the least silage
yields in both growing seasons. For
example, F657, a 110-d hybrid, pro-
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duced about 20% less silage yield in
both years when compared with 3308,
a111-dhybrid. Likewise, XB667,a105-
d hybrid, produced about 20% less
silage yield in 1999 when compared
with 105 and 106-d hybrids (NK4687Bt,
RX601, RX505Bt, 35N05, 34G81,
34G82,and TMF106). The brownmid-
rib hybrids, however, averaged about5
more percentage units in IVTD con-
centrations compared with the hybrid
mean in both growing seasons. Inter-
estingly, F657, the hybrid with the
lowest silage yield, and 33V08, the
hybrid with the greatest silage yield,
were among the hybrids that produced
the greatest milk yields in 1998 and
1999. The greater IVTD andlower NDF
concentrations of F657 offset its lower
silage yields, resulting in similar milk
yields between F657 and 33V08. In
1999, however, three brown midrib hy-
brids (F867, XB667, and 397) were
among the hybrids with the least milk
yields. Consequently, we currentlydo
not recommend extensive use of the
brown midrib hybrids, especially given
their additional seed cost. We expect
to see some excellent corn silage
hybrids inthe nearfuture, however, as
the brown midrib hybrids are further
developed.

The leafy hybrids (TMF99, TMF100,
TMF106, TMF108, NK4687Bt) gener-
ally produced similar silage and milk
yields as hybrids with the same rela-
tive maturity (RM). Overall, the TMF
hybrids compared with hybrids of the
same RMin 1998 and 1999 had similar
milk yields in about 25 comparisons,
less milk yield in 2 comparisons, and '
more milk yield in 2 comparisons. The
leafy hybrids also had less crude pro-
tein concentrations compared with the
hybrid mean (data not shown). Cur-
rently, we do not recommend leafy
hybrids more than other commercial
hybrids for silage use. The leafy hy-
brids also have low grain concentra-
tion in the silage, which makes them
poor choices for high moisture corn
use. As with the brown midrib hy-
brids, however, we expectto see some
excellent corn silage hybrids in the
near future as the leafy hybrids are
furtherdeveloped.

When averaged across hybrids, milk
yields averaged more atharvestdensi-
ties of 34000 plants/acre compared
with 27000 plants/acre in 1998. The
greater milk yields reflected the 1.4
ton/acre silage yield advantage at
34000vs. 27000 plants/acre because
harvest densities did not affect silage
quality in 1998. In 1999, however, a
year when silage yields did not differ
between harvestdensities, milk yields
averaged more at 27000 vs. 34000
plants/acre. The 0.6% percentage
unit decrease in IVTD and 1.0% per-
centage unitincrease in NDF at 34000
vs. 27000 plants/acre resulted in the
lower milk yields at 34000 plants/acre
in 1999. The 1999 growing season
was excessively dry so we will con-
tinue to recommend harvest popula-
tions of 24000 to 26000 plants/acre on
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droughty soilsin New York. Likewise, by the 1998 data. Finally, we did not ommend these densities for all hy-
we will continue torecommend harvest  observe any hybrid x harvest density  brids, including the brown midrib and
populations of 30000 to 34000 plants/  interactions for milk yields so we rec- leafy hybrids.

acre on silt loam soils, as supported

Table 1. Corn silage yield (65% H,0), in vitro true digestibility (IVTD), neutral
detergent fiber (NDF) and estimated milk yields of 20 hybrids at two
harvest plant densities at the Aurora Research Farm in 1998.

SILAGE
YIELD IVTD NDF MILK YIELD

Hybrid 27000 | 34000 | 27000 | 34000 | 27000 | 34000 | 27000 | 34000 | Avg.

33V08 251 27 79.9 7955 40.0 | 40.5 | 21194 | 23723 | 22454
F657 2185 23.7 84.7 84.0 38.4 38.1 20320 {20942 | 20631
35N05 248 28.4 76.7 77.1 40.5 41.5 | 19639 | 20959 | 20299

DK580Bt 25.0 247 78.6 13 427 | 40.7 | 19232 | 20127 | 19680
RXS505Bt 255 26.8 78.0 78.0 | 41.8 | 41.1 | 18037 | 20966 | 19502

RX502 22.6 23.1 80.3 81.1 41.3 39.2 | 18698 | 20130 | 19414
DK493RR | 22.7 233 80.2 78.9 389 39.0 | 19405 | 19300 | 19353
DK580 24.0 255 76.9 764 | 40.7 41.6 | 18415 | 20236 | 19326
RX601 220 23.6 78.9 9l 37.8 38.6 | 18767 | 19810 | 19289

DK493GR | 214 23.8 79.9 81.5 40.7 39.5 | 17881 | 20691 | 19287
DK493Bt 23.2 2% 79.8 80.1 41.0 39.3 | 19024 | 19261 | 19143

DK493 222 23.8 76.8 79.4 379 | 404 | 18990 | 18377 | 18684
F867 243 221 84.0 814 | 447 | 434 | 16867 | 19819 | 18344
3523 26.5 25.7 74.8 75.8 | 47.0 | 454 | 18131 | 18337 | 18234

TMF108 253 25¢1 76.4 76.8 | 43.7 429 | 17870 | 18227 | 18074
TMF106 2335 26.9 76.3 77.7 | 44.2 45.0 | 16478 | 19150 | 17814
TMF99 237 244 76.8 77.4 45.0 447 | 17533 | 17548 | 16996
37R71 2801 23.2 74.7 o2 40.7 41.6 | 16602 | 16596 | 16599
37M81 23.0 23.6 71.4 ol 42.7 41.7 | 15558 | 16844 | 16201
T286602 224 24.7 74.6 74.5 46.3 46.0 | 14137 | 15675 | 14806
235 249 78.1 78.2 41.7 | 41.5 | 17431 | 18560

LSD 0.05 0.5 NS NS 365 2230

I V:ar's Cropping Up? VoL 10No.3
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Table 2. Corn silage yield (65% H,0), in vitro true digestibility (IVTD), neutral
detergent fiber (NDF) and estimated milk yields of 29 hybrids at two harvest
plant densities at the Aurora Research Farm in 1999.
SILAGE
YIELD IVTD NDF MILK YIELD
Hybrid 27000 | 34000 | 27000 | 34000 | 27000 [ 34000 | 27000 | 34000 | Avg.
RX601 T 10.7 84.5 83.3 37.6 | 37.8 | 11255 | 10046 | 10651
34G82 K3 112 |85 82.6 | 39.1 39.1 | 10783 | 10150 | 10467
DK580Bt 10.8 112 |- 851 853 | 40.0 | 39.5 | 10191 | 10612 | 10402
F657 9.8 9.8 91.7 91.0 | 399 | 40.8 | 10559 | 10221 | 10391
33V08 11.8 11.9 84.3 849 | 43.1 452 | 10358 | 10141 | 10250
N58-D1 124 10.2 84.8 843 | 40.6 | 423 | 11449 | 8996 | 10223
RX502 10.6 10.2 86.7 83.8 | 37.6 | 382 | 10677 | 9629 | 10153
DKS80RR 10.7 10.5 86.2 85.1 40.1 39.2 | 10312 | 9979 | 10145
3523 11.2 11.4 84.2 85.1 429 | 424 | 9790 | 10303 | 10047
TMF108 11.6 10.7 85.0 84.6 | 425 | 46.0 | 10702 | 9300 | 10001
34G81 11.1 10.9 83.4 84.2 394 | 41.6 | 10154 | 9806 | 9980
D580 10.5 104 | 86.1 82.1 389 | 38.6 | 10282 | 9344 | 9813
34B23 114 116 | 839 | 827 | 424 | 444 |[10027 | 9512 | 9769
35N05 11.0 10.8 85.0 83.9 | 43.8 | 45.0 | 9668 | 9148 | 9408
TMF100 11.8 106 | 84.6 | 849 | 44.1 49.1 | 10343 | 8430 | 9387
F867 9.5 10.0 | 90.1 89.1 45:3 046251 9113|9301 9907
37R71 8.9 10.0 84.1 84.1 307 37.0 | 8471 | 9610 | 9041
37M81 8.6 9.3 84.9 84.8 37.2 | 359 | 8393 | 9254 | 8824
XB667 8.6 91 89.6 89.2 | 419 | 42.8 | 8504 | 8897 | 8731
NK4687Bt 114 11.0 85.1 842 | 489 | S51.2 | 9171 | 8204 | 8688
DK493RR 9.2 02 84.8 84.7 | 39.7 | 413 | 8776 | 8564 | 8690
DK493 9.1 9.4 846 | 832 | 39.2 | 409 | 8497 | 8453 | 8520
TMF106 114 10.6 84.2 84.5 | 499 | 49.7 | 8841 | 8234 | 8518
DK493Bt 9.3 95 83.9 | 829 | 38.7 | 413 | 8657 | 8320 | 8489
RX505Bt 10.1 9.2 83.5 84.4 | 42.1 43.0 | 8844 | 8100 | 8472
DK493GR 9.2 92 83.9 84.3 40.2 | 40.6 | 8422 | 8383 | 8403
TMF99 9.5 10.0 85.1 849 | 494 | 484 | 8407 | 8385 | 8396
397 8.3 s 87.0 88.4 | 38.0 | 39.6 | 8441 | 7996 | 8204
2720 115 10.9 81.9 816 | 515 52.5 | 8309 | 7694 | 8001
LSD 0.05 NS 0.5 0.4 268 1390
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Phosphorus and Agriculture V: The New York P Index

Ray Bryant and Shaw Reid, Dept. of Crop & Soil Sciences, Cornell; Peter Kleinman and Andrew
Sharpley, USDA-ARS, University Park, PA; Karl Czymmek, PRO-DAIRY, Cornell; Barbara Bellows,
Dept. of Agricultural & Environmental Education, Cornell; Larry Geohring and Tammo

Steenhuis, Dept. of Agricultural and Biological Engineering, Cornell; Fred Gaffney, USDA-NRCS;
Shawn Bossard and Dale Dewing, Cooperative Extension, Cornell; Dean Hively, Dept. of Natural
Resources, Cornell

This fifth article on phosphorus and
agriculture describes the efforts to
develop a Phosphorus Index specific to
conditions in New York State. Previous
articles in this series examined the
underpinnings of environmental con-
cerns overagricultural phosphorus, the
principles of soil phosphorus chemis-
try, factors affecting non-point source
phosphorus pollution, and the National
Phosphorus Project.

The New York P Index

The phosphorus (P) Index is a planning
tool for agronomic nutrient management
that assesses agricultural sites with re-
spect to their vulnerability to P loss. When
applied across the entire farm, the P
Index helps a manager target areas
where management should be im-
proved. These are called “critical source-
areas,” which are specific identifiable
areas within a watershed that are most
vulnerable to P loss in runoff. These
areas are dependent on the coincidence
of transport (runoff, erosion, leaching,
and channel processes) and source or
site management factors (functions of
soil, crop, and management). Transport
factors are what translate potential P
sources into actual loss from a field or
watershed. Source or site management
factors relate to fields or watershed ar-
eas that have a high potential to contrib-
ute to P export. These are typically well
defined and reflect land use patterns

as method and timing of manure applica-
tions, are included to assist land manag-
ers in designing a nutrient management
plan that will be suitable for the whole farm
operation and pose limited risk to the
environment. Preliminary versions of the
P Index, such as those in use for several
years in the New York City watershed,
relied heavily upon expert knowledge to
estimate the relative risk of P loss from
agricultural fields that poses a threat to
water quality. Although research on the
complicated processes that combine to
determine P loss in runoff is still far from
complete, a committee is working to up-
date and improve the New York P Index by
incorporating recent research results from
New York and other parts of the Northeast.

Principles for development

The New York P Index is being structured
in accordance with several principles.

l. The developers are participants
in the national initiative to develop a frame-
work from which to construct P Indices for
all states. The basic structure of the New
York P Index is designed in accordance
with that framework.

II. Developers of the New York P
Index are in strong agreement that the
structure of the P Index should reflect the
physical processes that govern P loss

from agriculture soils. Because losses of

soluble P and particulate P differ, these
components of P loss are evaluated sepa-

rately, and then assessed in combina-
tion for an overall assessment of envi-
ronmental risk. Where our understand-
ing of the physical and chemical pro-
cesses of P loss permits, mathematical
functions are derived to fit those pro-
cesses.

I1l. The P Index is an objective as-
sessment of P loss that poses a risk to
water bodies. There is no attempt to
weight factors for the purpose of portray-
ing certain sets of conditions or combi-
nations of management practices as
having either more negative or less nega-
tive environmental effects than is war-
ranted by current knowledge.

V. Estimates of P loss potential
are based upon available data. As
ongoing research (e.g., National P
Project) expands our understanding of
P loss potential, future results will be
incorporated as refinements in subse-
guent versions of the P Index.

Structure of the P Index

The P index accounts for and ranks
transport and site management factors
controlling P loss in runoff and identifies
sites where the risk of P movement is
expected to be higher than that of others.
A simplified version of the P Index, show-
ing the general structure but without
detailed explanation of the variables in-
cluded in the source and transport fac-
tors, is shown in Figure 1. Both transport

related to soil P status, fertilizer and ma- and source
nure P inputs, and till- factors will
age. be the sub-
e P in | ! jects of fu-
e P Index comple- ; = : : : [ ture articles
ments and should be S:_fe Characteristic Low (<33) Med. (34 - 66) High (67 — 100) | V. High (>100) | so they wil
used in conjunction not be ex-
with “Cornell Recom- P Source Factor = Soil test P + (P additions X Method of application X Timing) plained in
mends” to determine detail here
fertilizer additions P Transport Factor = Degree of hydrological activity X Management practices but they do
and manure spread- accommo-
ing strategies that date best
meet crop require- P Index = P SOURCE X P TRANSPORT manage-
ments while minimiz- ment prac-
ing the risk of P loss tices that re-
in runoff. Common duce these
agricultural practices Figure 1. Generalized version of the P index showing the relationship between source values.
and best manage- and transport variables.
ment practices, such
R, /' Cropping Up? Vol I0No.3 Qe



HIGH TRANSPORT/
LOW SOURCE

P TRANSPORT 1.0
P SOURCE 40

P INDEX = 40

P SOURCE of 40 corresponds to near optimum levels for crop
growth. P SOURCE of 200 far exceeds crop requirements.
Both scenarios result in a P INDEX value that falls within the
medium class due to the differences in hydrological activity.
A chance for an adverse impact to surface water exists.
Some remedial action to lessen the probability of P loss
should be taken, and excessive rates of manure or P
fertilizers should be avoided to prevent P accumulation.

LOW TRANSPORT /
HIGH SOURCE

P TRANSPORT 0.2
P SOURCE 200
P INDEX = 40

transport and source variables.

Figure 2. Sample calculations illustrating interactions between

The overall P Index is scaled from 0 to
100, which is the limit between the high
and very high vulnerability. Beyond 100,
there is no limit to the numerical value of
the index. Although low, medium, high
and very high vulnerability classes define
the levels of site vulnerability to P loss, the
index is a continuous function that is
indicative of risk levels within each class.
As previously mentioned, the calculation
of these factors incorporates a variety of
site characteristics and management
practices not shown in Fig-

ure 1. An overall P index

values are unrestricted. This factor rep-
resents the potential loading of P at a site,
which theoretically has no ceiling. Thus,
the factors are potentially offsetting (see
Figure 2 for sample calculations). Man-
aging P applications with the aim of mini-
mizing the P Index across all areas of the
farmscape will result in minimal risk of P
loss and reduced threat to water quality.

Risk and management implications

The four risk classes in the New York P
Index are designed to assist the user in
assessing the relative environmental risk
associated with various land conditions
and management practices. These
classes also carry meaning with respect
to recommended site management as
proposed by the Natural Resources Con-
servation Service. Some general recom-
mendations are given in Figure 3; how-
ever, P management is very site-specific
and requires a well-planned, coordinated
effort between farmers, extension
agronomists, and soil conservation spe-
cialists. Ultimately, the P index is an edu-
cational tool that brings interaction be-
tween the planner and farmer in assess-
ing environmental management deci-
sions required for improving the farming
system on a watershed rather than politi-
cal basis.

Automation and integration

The goal of the P Index development
committee is to complete the next draft of
the New York P Index this summer and
have it programmed into the comprehen-
sive nutrient management software that
is currently under development. In the
near future, farm managers and plan-
ners should have access to a computer-
based plan-
ning tool that

value, representing cumu- will provide rec-
lative .S'te vul_nerablllty © P P index Interpretation of the P index ; O, mmenda-
loss, is obtained by multi- ! tions for whole-
plying the resulting values Lo LOW potental for P loss. If current farming practices are maintained farm nutrient
for the transport and source 4033 there is a low probability of adverse impacts on surface waters. management
factors. Manure applications are based on N content. from feed and
™ : = s fertilizer pur-
) . MEDIUM potential for P loss. The chance for adverse impacts on
The numerical calculation Medium surface waters exists, and some remediation should be taken to chases to ma-
of transport and source fE‘!C' 30-67 minimize the probability of P loss. Manure applications are based on N nure manage-
tors for the P Index is quite content. ment with
different.  Transport factors HIGH potential for P loss and adverse impacts on surface waters. Soil seamless inte-
are scaled from Oto 1, where High and water conservation measures and P management plans are needed gration of the P
0 indicates a site that is not 67— 100 to minimize the probability of P loss. Manure and P fertilizer Index as a guide
hydrologically active and 1 applications are limited to P removed by the crop. to responsible
indicates a hydrologically VERY HIGH potential for P loss and adverse impacts on surface and environ-
active site where conditions Very high | waters. All necessary soil and water conservation measures and a P mentally safe
are most conducive to P =100 management plan must be implemented to minimize the P loss. No nutrient man-
transport. Source factors are manure or P fertilizer is applied: agement.
scaled from 0 tg 10,0 fram Figure 3. Generalized interpretations of the P Index.
low through high in the

same manner as the over-
all P Index, and maximum
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August 12-16 | American Phytopathological Society Meeting, New Orleans, LA
August 16-17 | NYSABA Summer Tour, Hudson Valley
October 24 | Field Crop Dealer Meeting, Clifton Park, NY
October 25 | Field Crop Dealer Meeting, New Hartford, NY
October 26 | Field Crop Dealer Meeting, Batavia, NY
October 27 | Field Crop Dealer Meeting, Waterloo, NY
November 1-3 | Northeast Division of American Phytopathological Society Meeting, Cape Code, MA
November 5-9 | ASA-CSSA-SSSA Annual Meeting, Minneapolis, MN
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