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A NEWSLETTER FOR NEW YORK FIELD CROPS & SOILS

VOLUME 11, NUMBER 4, MAY-JUNE, 2001

Introduction

The NY-Pl is designed to assist pro-
ducers and planners in identifying
fields or portions of fields that are at
highestrisk of contributing phospho-
rus (P) to lakes and streams. The
NY-PIl assigns two scores to each
field based upon its characteristics
andthe producer’'sintended manage-
mentpractices. One ofthe two scores,
the Dissolved P Index, addresses
therisk of loss of water-soluble P from
afield (flow across the field orthrough
the soil profile) while the Particulate
P Index estimates the risk of loss of
P that is either attached to soil par-
ticles or a component of manure.

The NY-PI scores will rate a field to
determine its susceptibility to P
losses. Fields with high or very high
site vulnerability should be managed
with minimizing P losses in mind. A

The NY-Pl in general

Phosphorus and
Agriculture VIII:
- The New Phospho-
rus Index for New
York State

Karl J. Czymmek, .
PRO-DAIRY,
Quirine M. Ketterings,
Dept. of Crop & Soil
Sciences, and
Larry Geohring, Dept.
of Agricultural and
Biological Engineering,
Cornell University

The NY-PI's are separated into two
main parts: potential sources of P
("source score”) and potential move-
mentofP (“transportscore”). Thefinal
score is the multiplication of the
source score and the transport score:

Dissolved P index =
P Source score x Dissolved P
Transportscore

Particulate P index =
P Source score x Particulate P
Transportscore

Rankings and managementimplica-
tions for final field scores are listed in
Table 1. Both P forms (dissolved and
particulate) are a concern for water
quality. They should be managed

jointly.

low or medium ranking implies management can be nitro-
genbased. The NY-Plscore will also indicate whether other
management changes such as winter spreading must be
addressed.

Itis important to note that the Pl is not a measure of actual
P loss, but rather an indicator of potential loss. A high or
very high PI score is a warning to further examine the
causes, and a low Pl score means the risk of phosphorus
loss is reduced, but perhaps not eliminated.

In this article, the NY-PI is described. In a future issue of

Pl Source Components

Contributing to the source component are soil test P level,
as well as manure and fertilizer additions:

P Source Score =
Soil Test P + Fertilizer P + Organic P

The Soil Test P portion of the NY-PI score is obtained by
multiplying Morgan soil test P by 1.25:

Soil test P = 1.25 * Morgan’s Soil Test P (Ibs P/ac)

“What's Crop-
ping Up?” the SoiltestPresults
source and |Table 1: NY-PI scores and their rankings and management implications. based on
transportcompo- Mehlich-Ill and
ner:'ts W'!I be ex- Ranking Values  Site Vulnerability = Management modified Morgan
plained in more must be con-
detail and man- verted to a Mor-
agementoptions <50 Low N based management . ganPequivalent
will be dis- 50-74 Me(_hum N base_d management with BMP’s (see the March-
75-99 High P applications to crop removal . .
cussed. =100 Very High No P,0;s fertilizer or manure application April 2001 issue
(Vol 11, No 3) of
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“What's Cropping Up?” or http://

www.css.cornell.edu/nutmgmt/
index.html). The fertilizer and organic P
scores are firstdetermined by a multipli-
cation of applicationrate (los P,O /acre)
by the weighing factors for application
timingand method (see Tables2and 3),
and then the scores are added to the
Soil Test P score.

Pl Transport Components

To assess dissolved P transport, the
NY-PI considers soil drainage class,
flooding frequency and predominant
water flow distance to a stream (Table

).

Dissolved P Transport Score =
Soil drainage + Flooding frequency
+ Flow distance to stream

o~

(if Dissolved P Transportis > 1, then

Table 2: To obtain the fertilizer P score for the NY-PI, P,O, application rate,
timing and method scores need to be multiplied.

Fertilizer P = (Pra) * (Pr) * (Ppm)
Fertilizer P
application rate Ibs P;Qs [ acre
(Pl'a)
Fertilizer P May — September — November — February —
timing (Pg) August October January April
0.4 0.7 0.9 1.0
Fertilizer P Injected or Broadcast |Surface applied or| Surface applied
method (Ppy) subsurface and broadcast and | on frozen, snow
banded incorporated | incorporated =5 covered or
within days after saturated
application ground
1-2 3-5
days days
0.2 0.4 0.6 0.8 1.0

Dissolved P Transport=1)

The soil drainage classification is determined from a soil

survey and the category should not be modified to reflect
any drainage practices that may have beeninstalled. The
flooding frequency is also determined from the soil survey

Table 3: To obtain the organic P score for the NY-PI, P,O, application rate from
organic sources, timing and method scores need to be multiplied.

Organic P = (Poa) * (Por) * (Pom)
Organic P
application rate 0.75 * 1bs P20s / acre
(Poa)
Organic P May — September — | November — February —
timing (P,) August October January April
0.4 0.7 0.9 1.0
Organic P Injected or Broadcast |Surface applied or| Surface applied
method (Pym) subsurface and broadcast and | on frozen, snow
banded incorporated | incorporated =5 covered or
within days after saturated
application ground
12  3-5
days days
0.2 0.4 0.6 0.8 1.0

s What's Cropping Up? Vol. 11 No. 4

or sometimes this information may be
available on flood hazard boundary
maps. The flowdistanceisthe edge of
“field” drainage path thatexcess water
takes as it leaves a field and finds it
way downhill to a watercourse (blue
line stream). This can be estimated by
field observation or determined from
topographic maps whereby the flow
path is perpendicular to the contour
lines.

The particulate P component of the
NY-PI is similar to the dissolved P
componentin that flooding frequency
and the predominant water flow dis-
tance to a stream are again consid-
ered (Table 5). Additionally, particu-
late P loss potential is influenced by
soil erosion and the presence of con-
centrated flow paths. Soil erosion rate
is estimated using the Universal Soil
Loss Equation (USLE) or the Revised
Universal Soil Loss Equation (RUSLE).
R e R e )
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Table 4: The Dissolved P Transport score is obtained by adding factors for soil
drainge, flooding frequency and predominant flow distance to stream.

Dissolved Transport P = D+F+FLD
Soil Drainage (D) Well / Moderately- | Somewhat Poorly /
Excessively | well drained poorly very poorly
well drained drained drained
0.1 0.3 0.7 1.0
Flooding frequency (F) Rare / Never Occasional Frequent
> 100 years 10 - 100 years < 10 years
0 0.2 1.0
Flow distance to blue Intermittent Intermittent Stream Intermittent
line stream as depicted Stream 25 to 200 feet Stream
on topographic map or =200 feet Perennial Stream <25 feet
equivalent (FLD in feet) 50 to 300 feet Perennial
Perennial Stream
Intermittent Stream = Stream < 50 feet
dashed blue line. =300 feet Intermittent Stream
1 — (Distance-25)/175
Perennial Stream =solid | EEEn
blue line. Perennial Stream
0 1 — (Distance-50)/250 1.0

The determination of whether or
not concentrated flow paths are
present in the field is best done
throughfield observation. The cur-
rent resolution of contour lines on
topographic maps may not be suf-
ficient to indicate whether a con-
centrated flow path is present.

Particulate P Transport Score =
Soil erosion + Flooding fre-
quency + Flow distance to
stream + Concentrated flow

(if Particulate P Transportis>1,
then Particulate P Transport =

1)

One should note that both the dis-
solved and particulate P Transport
Scores are set equivalent to 1.0
when the various transport compo-
nents add to more than one. Thus,
the dissolved and particulate P
Transport Scoresrepresentaper-
centage of the P source factor.

Acknowledgments

The NY-Pl has been developed by
individuals representing NRCS,
Cornell faculty and educators, and
the New York State Soil and Water
Conservation Committee. In addi-
tionto the authors ofthis article, the
Pl Work Group consists of: Greg
Albrecht, Shawn Bossard, Ray
Bryant, Dale Dewing, Fred Gaffney,
Dean Hively, Paul Ray, Tammo
Steenhuis, and Jeff Ten Eyck. A
spreadsheet calculatoris available
at http://www.css.cornell.edu/
nutmgmt/index.html (click on soft-
ware) and a detailed user manual
will be available sometime this sum-
mer.

Table 5: The Particulate P Transport Score is obtained by adding factors for soil
erosion, flooding frequency, predominant flow distance to stream and the presence
or absence of concentrated flow patterns.

Dissolved Transport P = SL+F+FLD + CF
Soil erosion RUSLE or 0.1 * Erosion rate (tons/acre)
USLE (SL)
Flooding frequency (F) Rare / Never Occasional Frequent

> 100 years 10 - 100 years < 10 years

0 0.2 1.0
Flow distance to blue Intermittent Intermittent Stream Intermittent
line stream as depicted Stream 25 to 200 feet Stream
on topographic map or >200 feet Perennial Stream <25 feet
equivalent (FLD in feet) 50 to 300 feet Perennial
Perennial Stream
Intermittent Stream = Stream < 50 feet
dashed blue line. >300 feet Intermittent Stream
1 (Distance-25)/175
Perennial Stream=solid | . SR
blue line. Perennial Stream
0 1 -(Distance—50)/250 1.0
Is concentrated flow No Yes
(CF) present?
0 0.2

What's Cropping Up? Vol. 11 No. 4



]

Niirien

BViFTaY-Tal-YaaT-Tai dl

|

Conversion Equations Part 2: Do Mehlich-lll K, Ca and
Mg Have Morgan Equivalents?

Q. M. Ketterings, Department of Crop and Soil Sciences, B. C. Bellows,
Dept. of Agr. & Bio. Eng., K. J. Czymmek, PRO-DAIRY, and W.S. Reid,
Dept. of Crop and Soil Sciences, Cornell University

Introduction

In the March-April issue of “What’'s Cropping Up?”
(Vol 11, No 3) we reported our findings on the use of
Mehlich-I11 soil test phosphorus (P) to derive Cornell
University based fertilizer recommendations. We
concluded that, while the most accurate recommen-
dations are derived using the Morgan soil extraction
solution, acceptable recommendations for New York
can be derived with modified Morgan as well as
Mehlich-1ll P input data from the participating com-
mercial laboratories ifthe soil pH, Mehlich-11l calcium
(Ca) and Mehlich-I1l aluminum (Al) are known. Inthis
article, we focus on conversions for potassium (K),
Ca, and magnesium (Mg).

Field Sampling and Analyses

The same soils dataset as those on which the P
conversion equations were based was analyzed for
exchangeable K, Ca, and Mg. Personnel from Agway
Inc., Agricultural Consulting Services Inc., ConsulAgr
Inc., Cooks Consulting Services and the Miner Insti-
tute collected the 235 plow-depth soil samples rep-
resenting 27 soil types and eight major agricultural
soil groups fromacross NY (see Table

1 on page 2 of “What's Cropping Up?”

Morgan extractable K, Ca, and Mg were linearly
related to Mehlich-1Il extractable K, Ca and Mg, re-
spectively, according to the following equations:

Morgan K (ppm) =

1.1 * Mehlich-lll K (ppm) - 24 (r*=0.94)
Morgan Ca (ppm) =
1.2 * Mehlich-lll Ca (ppm) - 411 (r*=0.93)
Morgan Mg (ppm) =
1.0 * Mehlich-lll Mg (ppm) - 9 (r?=0.94)

In these equations all data are in ppm. To convert
ppm to Ibs/acre, multiply by 2. Figures 1 through 3
show the regression analyses for each of the soil
nutrients.

Conclusions

Our results indicate that the Mehlich-IIl solution ex-
tracted on average slightly more K and Mg and
slightly less Ca than the Morgan extraction solution
but that the relationship between the Mehlich-IIl and
Morgan extracted Ca, K and Mg is essentially a one-

Vol 11, no 3). Each sample was ana-
lyzed for Morgan extractable K, Ca,

Figure 1: Relationship between Morgan and Mehlich-lII ex-
tractable K for 235 NY soils.

and Mg at Cornell’s Nutrient Analysis [
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to-one relationship. Thus, Cornell based fertilizer

recommendations for K, Ca, and Mg can be derived

with Mehlich-lII input data. As was the case for P-
extractions, separate studies are needed to address

conversions for other extractants and when labora-

tory procedures are changed.
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Does Narrow Row Corn Require High Plant Densities

Bill Cox and Dil Otis, Dept. of Crop & Soil Sciences;
Debbie J.R. Cherney, Dept. of Animal Science; Cornell University

Some New York dairy producers, mostly in west-
ern New York, have adopted narrow row (15 in.)
corn silage production. Many in the agricultural
industry believe that narrow row corn performs
best at high plant densities (>40,000 plants/acre)
and high N rates (>200 Ibs/acre). In small plot
studies, however, we reported that 15 and 30-inch
row corn responded similarly to plant densities
with optimum densities at around 33,000 plants/
acre atharvest (What's Cropping Up?, Vol. 7: p. 2-
). Furthermore, we reported that 15 and 30 inch-
row corn responded similarly to N rates with
optimum rates at about 165 Ibs N/acre (Cox and
Cherney, Agron. J. 93:597-602). In 1998, we
initiated a 3-year study on an large dairy farm in

w

Table 1: Soil NO;-N concentrations in mid-June, averaged
across the 1998, 1999, and 2000 growing seasons, in 15 and 30-
inch row corn at recommended plant densities and N and in 15-
inch row corn at high plant densities and N.

19982000
SPACING 1S YEAR 2™ YEAR CONT.  MEAN
ppm
30" 50 52 61 54
15" 44 45 59 49
15" high 51 59 74 61
48 52 65
ISD005 NS & = 0 NS 11

Table 2: Corn silage yields (35% dry matter), averaged across
the 1998, 1999, and 2000 growing seasons, in 15 and 30-inch
row corn at recommended plant densities and N and in 15 inch
row corn at high plant densities and N.
1998-2000
SPACING 15T YEAR 2" YEAR CONT. MEAN
————————————— tons/acre (35% DM}------zz-amaee
30" 23.1 2405 22.6 224
158 241 22.0 2856 233
15" high 252 233 238 24.1
24.1 22.3 233
LSD 0.05 1.1 1.2 NS 0.5

western New York to demonstrate that narrow row
corn does not require high plant densities and N
rates for maximum productivity. We evaluated 15
and 30 inch row corn under recommended plant
densities (~33,000 plants/acre at harvest) and N
(~150 Ibs/acre via manure and previous legumes)
vs. 15-inchrow corn athigh plantdensities (~40,000
plants/acre) and N (~200 Ibs/acre) on field-scale
plots (~10 acres) in first year, second year, and
continuous corn in 1998, 1999, and 2000.

I \V//at's Cropping Up? Vol. 11 No. 4

Soil NO,-N concentrations with the pre sidedress
nitrogen test (PSNT) exceeded 25 ppm in all
treatments, which indicated adequate N for opti-
mum yield, regardless of N rate (Table 1). When
averaged across years and rotations, the narrow
row treatment with high N rates did average more
soil NO.-N concentrations when compared with
the narrow row treatment with recommended N
rates. Likewise, the narrow row treatment with
high plant densities and N rates averaged 0.8
more tons/acre at harvest when compared with
the narrow row treatment with recommended N
rates (Table 2). The additional 7000 plants/acre at

Table 3: In vitro true digestibility, averaged across the 1998,
1999, and 2000 growing seasons, in 15 and 30-inch row corn at
recommended plant densities and N and in 15-inch row corn at
high plant densities and N.

1998-2000
SPACING 1"YEAR 2™ YEAR CONT.  MEAN
30" 79.8 80.8 78.7 79.8
15" 80.9 80.7 79.8 80.6
15" high 80.2 79.6 8.1 79.3
80.3 80.4 78.9
LSD0.05 NS NS NS NS
e e s ]




i

Vianaocdament!
' Rt it

Table 4: Neutral detergent fiber, averaged across the 1998,

high plant densities and N.

1999, and 2000 growing seasons, in 15 and 30-inch row corn at
recommended plant densities and N and in 15-inch row corn at

1998-2000
SPACING 1T YEAR 2"’ YEAR CONT. MEAN
%
302 423 40.4 42.6 41.8
151 41.9 41.2 42.4 41.8
15" high 42.3 41.5 42.1 41.9
42.1 41.0 42.3
LSD 0.05 NS NS NS NS

harvest and 50 Ibs/acre of N in narrow row corn
thus resulted in a 3.5% yield increase.

We previously reported, however, that corn silage
quality shows a negative response to increased
plant densities (What's Cropping Up? Vol. 7: p. 2-
3). Onthe other hand, increased N rates improve
corn silage quality (Cox and Cherney, Agron. J.
93:597-602). In our 3-year Demonstration, narrow
row con had similarin vitro true digestibility (Table
3),neutral detergentfiber (NDF, Table4),and NDF
digestibility (Table 5) under recommended or high
plant densities and N rates. Apparently, the posi-
tive effect of high N rates offset the negative effect

of high plant densities, which resulted in similar
corn silage quality between the narrow row treat-
ments.

Narrow row corn under high plant densities and N
rates vs. recommended rates averaged more
than twice the residual soil NO,-N concentrations
(Table 6). The use of high N thus doubles the risk
of potential NO_- contamination of groundwater
supplies. Narrow row corn producers must bal-
ance the potential for 3.5% greater yield vs. twice
the risk of NO,- contamination. In our small plot
studies, we did report that narrow row corn at high

Table 5: Neutral detergent fiber digestibility, averaged across

the

row corn at recommended plant densities and N and in 15-inch
row corn at high plant densities and N.

1998, 1999, and 2000 growing seasons, in 15 and 30-inch

1998-2000
| SPACING 1STYEAR 2™ YEAR CONT. MEAN
O\J'
30" 52.5 524 49.7 51.5
15" 52.8 50.3 477 50.3
15" high 54.5 524 52.7 53.2
53.3 51.7 50.0
LSD 0.05 NS NS NS NS

averaged across the 1998, 1999, and 2000 growing seasons, in

and in 15-inch row com at high plant densities and N.

Table 6: Residual soil NO,-N concentrations in late September,

15 and 30-inch row corn at recommended plant densities and N

1998-2000
SPACING 1TYEAR 2 YEAR CONT.  MEAN
ppm
30" 14 10 11 12
58 11 5 13 10
15" high 29 13 23 21
18 9 16
LSD0.05 18 NS 7 8
GRS

vs. recommended plant densities did take up
about 20 more Ibs N/acre at harvest. We recom-
mend that narrow row corn producers apply an
additional 20 to 30 Ibs more N/acre than the
recommended N for 30-inch row corn. We believe
that the additional 20 to 30 more Ibs N/acre will
provide most of the yield benefit without the added
risk of NO,- contamination.

What's Cropping Up? Vol. 11 No. 4



July 6 | Weed Science Field Day, Valatie Research Farm, Valatie, NY

July 17 | Weed Science Field Day, Musgrave Research Farm, Aurora, NY

July 18 | Weed Science Field Day, Thompson Research Farm, Freeville, NY
August 15 | Aurora Field Day, Robert B. Musgrave Research Farm, Aurora, NY
Oct. 21-25 | ASA-CSSA-SSSA Annual Meetings, Charlotte, NC

Oct. 30 | Field Crop Dealer Meeting, Chaucers Restaurant, Clifton Park, NY

Oct. 31 | Field Crop Dealer Meeting, Ramada Inn, New Hartford, NY

Nov. 1 | Field Crop Dealer Meeting, Batavia Party House, Batavia, NY

Nov. 2 | Field Crop Dealer Meeting, Holiday Inn, Auburn, NY

What's Cropping Up? is a bimonthly newsletter distributed by the Crop and Soil Sciences
Department at Cornell University. The purpose of the newsletter is to provide timely
information on field crop production and environmental issues as it relates to New York
agriculture. Articles are regularly contributed by the following Departments at Cornell
University: Crop and Soil Sciences, Plant Breeding, Plant Pathology, and Entomology. To get
on the mailing list, send your name and address to Pam Kline, 234 Emerson Hall,
Cornell University, Ithaca, NY 14853.
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