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Forage Production Feedback Sheets

Pate

County
Workshop Site

Gection 1. Please rate each part of the course on a scale of 1 (low value) to 5 (high value)
according to its contribution to your goals regarding this workshop. Circle one number for

each area.

1. Welcome at door and completion of registration forms _
(Low Value) 1 2 3 4 5 (High Value)

Comments:

2. Teaching team introduction, warm-up and agenda sharing
(Low Value) 1 2 3 4 5 (High Value)

Comments:

3. Quality Forage
(Low Value) 1 2 3 4 5 (High Value)

Comments:

4. Dairv Herd Requirements for Quantity of Forage

4 5 (High Value)
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Commernts:

5. Managing Forage Production by Crop Rotation
(Low Value) 1 2 3 4 5 (High Value)

Comments:

6. The Farm’s Forage Supplying Power
(Low Value) 1 2 3 4 s . (High Value)

Comments:




7. Homework Assignment
(Low Value) 1 2 3 4 5 (High Value)

Comments:
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END OF SESSION I

8. Class II Agenda
(Low Value) 1 2 3 4 5 (High Value)

- Comments:

9. Managing the Soil Resource for Forage Production _
(Low Value) 1 2 3 4 5 (High Valye)

Comments:

10. Input Management ‘
(Low Value) 1 2 3 4 5. (High Value)

Comments:

L1. Putting Manure in its Place _
(Low Value) 1 2 3 4 5 (High Value)

Comments:

12. Completion Windows for Spring Field Operations
(Low Value) 1 2 3 4 5 (High Value)

Comments: -

13, Homework
(Low Value) 1 2 3 4 5 (High Value)

Comments:

END OF SESSION I



14, Class III Agenda '
(Low Value) 1 2 3 4 5 (High Value)

Comments:
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15. Completion Windows for First Cutting
(Low Value) 1 2 3 4 5 (High Value)

Comments:

16. Harvest and Storage Management
(Low Value) 1 2 3 4 5 (High Value)

Comments:

17. Is There Gold in Those Pastures
(Low Value) 1 2 3 4 5 (High Value)

Comments:

18. Protecting the Forage Crop Investment in the Field
(Low Value) 1 2 3 4 5 - (High Value)

Commenis:

19. Putting the Forage Production Plan Together
(Low Value) 1 2 3 4 5 (High Value)

Comments:

20, Feedback
(Low Value) 1 2 3 4 S (High Value)

Comments:

21. Resource Material
(Low Value) 1 2 3 4 5 (High Value)

Comments:
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Section 2. At the conclusion of the Forage Production course, please help us to improve the
course by answering the following questions.

2a. What did you like best about the course?
2b. What did you like theileast about the course?
2c. If you had to change one thing about the course, what would ydu change?

2d. Please rate the content of the workshop by circling one number in each category.

Useless 1 2 3 4 5 Useful
Impractical 1 2 3 4 5 Practical

2e. Please rate the discussion leaders for the workshop by circling one number in each
category,

Amateur 1 2 3 4 5 Professional
Disorganized 1 2 3 4 5 Well prepared
Uniformed 1 2 3 4 5 Knowledgeable

2f. Please give your comments about the following resource materials you received during
the course. -

Forage Production Course Book:
Field Crop Record Sheets:
Crop Record Diary:

2g. We welcome any additional comments or suggesiions on the workshop or the PRO-
DAIRY program.

3. Your Name: (Optional)
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ACTIVITY 1

Quality Forage

I. Learning Goals of this Activity
1. To reaffirm the value of quality forage on the dairy farm.

2. To analyze your own farm situation regarding quality forages.

11. Key Points

1. Recognize that quaiity forage is a primary contributor to the productivity and
profitability of the dairy farm. '

2. Reconsider and possibly update your objectives and goals regarding quality forage.

3. The general relationship between quality and quantity of forage will be discussed

with the intention of instilling the concept that high quality forage can be grown on
most soil resources but yield potential is driven more by soil capability.

4. The value of quality forage needs to be recognized.
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Quality Forages

R. Clinten Young
Extension Specialist

One of the primary resources of virtually any well managed, profitable dairy farm is high
- quality forages. While it is certainly possible to feed and supplement less than high quality

of-pocket expenditures, less than optimum milk production, poorer herd health and other
negative production barameters. It is obvious that one of the goals to increased profitability
should be the raising, harvesting, storing and, then, proper utilization of high quality forages.

While profitable forage management is an opportunity area in itself, the end product, the
forage, is an indispensatle item within the well conceived feeding program. Because the two
topics (Feeding and Forage Management) are so basically intertwined, considerations in
long term plans need to be made addressing this joint issue to maximize the productivity
and profitability of both enterprises.

In considering goals for quality forage, it should be recognized that there may be differences
in those goals depending on the end use of the forage. While goals such as optimum harvest
date and proper harvest and storage techniques are- something everyone should work
towards, the type of forage ‘also needs to be recognized. Milkers in early lactation and
young calves may best utilize high quality alfalfa, dry cows would be better off with a
relatively low quality mixed grass. Heifers,_depending on their age, could be fed varying
qualities of hay crop depending on the tota] makeup of their ration, Goals need to be
thought of in terms of what the final objective may be.

quality hay crop forage is clear seeded alfalfa, needs to be put into proper perspective. In
talking about forage, the word quality (as a goal) has little to do with the species involved.
Consideration of fiper values (both ADF and NDF} to measure feeding value are as, if not
more, important than locking at protein as the sole means of judging quality.

High quality forage can be raised on virtually any tillable land resource. Dairy farm
managers with less than optimum soil types may feel that they are at g disadvantage in
raising quality forage when their basic disadvantage is actually only in yield potential. The
maximum utilization of the available land resources should be the prime consideration in
planning an effective program for the production of quality forages. It is worth noting that
quality forages can be £rown on virtually any farm but, neither harvested nor fed as such
due to incomplete plans for harvesting and storage.

can potentially be nsed to optimize the productivity and profitability of all herd groups on
the dairy farm.
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Exactly how much quality forage might be worth depends on how it is utilized on your farm.
In terms of general benefits, it can yield higher milk production, less out-of-pocket costs for
supplemental feed, better herd health, higher dry matter intakes and higher profits if sold.
Exact dollar value can be closely determined by comparing supplemental costs in a feeding
program with forages of varying quality. The value, if sold as a cash crop, is readily
apparent based on market value. '

If optimum profitability and productivity are 10 be objectives of the dairy farm, one of the
critical keys to reaching them needs to be goals with well developed tactical plans for the
production and feeding of high quality forages.

Quality Forage Defined

Roughage that has high potential to optimize the productivity and
the profitability of individual or groups of animals.
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ACTIVITY 2

Dairy Herd Requirements for Quantity of Forage

1. Learning Goals of This Activity

1.

2.

Estimate how much feed your dairy berds need.

Compare your feed needs with what is actually produced to gain a better understanding of your
current situation.

To plan a balance between forage produced and the forage fed by using an appropriate ration and
crop rotation.

I1. Key Points

1.

To maximize the production of a dairy herd it is necessary to have enough feed, either produced

- or purchased, to meet the needs of both the milking amimals and heifers which are the future

production.

Producing the correct type of feeds in the correct quantities is a difficult task with many reasons
why the wrong amounts aré produced.

Farms may produce the total tons of dry matter needed to feed all the animals, but if the types
of feeds being fed do not match what the crop rotation is producing, the farm will run out of one
feed and then another.
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ACTIVITY 3

Managing Forage Production by Crop Rotation

I. Learning Geals of this Activity

1. Understand that the crop rotatien is the framework that the forage production plan is built on.

2. (ain a better understanding of the impact of crop rotation on the quantity and quality of feed
produced as well as the cost of producing that feed.

I1. Xey Points

L After the desired crop system suitable to the soil resource has been chosen, the crop rotation is
the overall plan which dairy farmers in New York should use to build their other crop plans or
their soil resources. Thus all crop plans being developed need to be compatible with the objectives

of the crop rotation. The rotation is often not chosen by objectives but by default because of
decisions in tactical planning (i.e. 2 Ibs. of atrazine when the field should be seeded next year).

2. Crop rotation planning is the forgotten management tool for meeting yield, quality, and cost of
production objectives, goals and, therefore, the mission of the dairy farm manager. It has a
tremendous impact on the profitability of the farm. It underlies the entire crop program which is
the basis of your cost of feed, which is part of the cost of producing milk, and regulates a great
deal of profit potential. Crop costs have been identified by the major lending agencies as, "the
biogest hidden profit and loss on the farm today".

3. Crop rotation can be used to adjust the ratio of corn silage to hay crop that is fed.
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Soils Should Drive the Rotation Which
Drives What the Cows Are Fed. If You Feed
Differently, Purchase the Difference From
Off the Farm.

Corn : Hay Crop Dry Matter Ratios
Produced With Various Crop Rotations

YEARS DRY MATTER . AVERAGE YEARLY
Cormn Silage : Hay Crop Corn Silage : Hay Crop Tons/Acre/Year
SCS : 6HC = 58%CS : 429 HC 376 T/A
SCS : SHC = 61%CS : 39% HC 3.93 T/A
4CS : SHC = 56%CS : 44% HC 3.94 T/A
JCS : SHC = S0%CS : 50% HC 3.90 T/A
2C5 ¢ SHC = 41%CS : 599 HC 3.76 T/A
1CS : SHC = 27%CS : 73% HC 357 T/A
1CS : 4HC = 31%CS : 699% HC 383 T/A
2C5 ¢ 4HC = 45%CS : 559 HC 4.00 T/A
3CS : 4HC = 54%CS : 46% HC 4.13 T/A
2CS ¢ 3HC = 52%CS : 47% HC 4.09 T/A'

" Poorly drained soil
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Crop Rotation

The implementation of a management plan to
grow a sequence of crops in an attempt to
optimize crop quality, Yyield, and cost of
production.

Optimal crop rotations minimize problems with
weeds, diseases, insects, and deteriorating soil
conditions.
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Rotation Impacts on Yield and
Cost of Fertilizer N in Corn

’//T/W- i
Year of Corn Cost Yield

1 $ 8.00 129
2 | 17.25 117
3 33.25 108

Continuous 28.75% 102

*Tess yield so less N necded (Wisconsin data)
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Crop Rotation Record

Year  Year __ Year __ Year _ Year __

Field Name

Acres

Yrs. in
Crop

Yrs. in
Crop

Yrs. in
Crop

Yrs. in
Crop

Yrs. in
Crop
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ACTIVITY 4

The Farm’s Forage Supplying Power

I. Learning Goals of this Activity

1.

2.

11.

Calculate, as best you can, your owil farm yields.

Compare your actual yields with potential yields based on soil types. This will help you recognize

*

opportunity areas 1n crop production and management.

Key Points

Yields that are much below potential indicate opportunities in both the management and crop
production practices on the farm.

To identify problems and opportunities, crop production records are essential.

Perennial problem fields that produce low yields and low quality should be closely evaluated and
possibly abandoned much as cattle are culled.



Silo Forage Production

Draw a map of the different
forages in the silo at the
end of the crop scason

Diameter

Product Settled depth* in silo at filling DM %

* Total depth of all silage at the end of filling with that product.

22



Forage Production 23

Approximate Dry Matter Capacity of Silos”

Depth Inside Diameter
of Settled of Silo
Silage (feet) 16 12 14 16 i8 20 22 24 26 28 30.

2 0 1 1 1 2 2 2 2 3 3 4
4 1 2 2 3 4 5 5 6 8 9 10
.6 2 2 3 4 5 7 8 10 11 13 15
8 3 4 S 7 9 1 i3 16 18 21 24
10 4 5 7 9 11 14 17 20 24 28 32
12 ] 7 9 11 14 18 22 26 30 35 40
14 S 8 11 4 17 2 26 31 36 42 48
16 6 9 12 17 21 26 32 37 44 51 58
18 7 11 14 19 24 29 35 42 49 57 65
20 8 12 16 21 27 33 40 47 56 65 74
22 9 14 19 24 30 38 48 54 64 7 85
24 11 15 21 27 34 43 52 61 72 83 96
26 12 17 23 30 38 48 58 63 81 94 107
28 13 19 26 35 44 53 64 76 9 1064 119
30 15 21 29 38 47 59 71 84 99 115 132
32 16 23 32 41 52 63 78 93 109 127 145
34 18 25 34 45 57 70 85 101 119 137 158
36 19 28 37 48 62 76 92109 129 150 172
38 21 30 41 53 657 82 100 118 13% 161 18§
40 22 32 44 57 72 8 107 127 150 173 199
42 24 34 47 61 77 95 115 137 161 186 214
44 26 37 50 635 82 102 123 146 172 200 229
45 27 34 53 69 88 108 131 135 183 212 244
48 29 42 56 74 53 115 140 166 195 226 260
50 31 44 60 78 99 122 48 175 206 230 274
52 32 47 64 83 105 129 157 186 219 254 291
54 34 49 67 88 111 137 165 197 231 267 306
36 36 51 71 93 117 144 174 207 243 28 324
58 38 54 74 98 123 151 183 218 281 297 339
60 40 56 78 102 129 159 192 728 273 309 357
62 To find the tons remaining 135 167 201 235 287 324 374
64 in a silo after part of the 42 174 210 250 301 339 391
60 silage is removed: (1) find 149 182 219 250 314 354 407
68 the tons of silage when the 155 190 228 271 328 389 424
70 silo was filled, (2) find 162 198 237 282 342 384 441
the tons in a silo filled to

72 the height equal to the depth of silage 293 356 400 438
74 removed, (3) subtract the number of tons 305 371 415 476
76 in Step (2) from the number of tons in 316 385 431 493
78 Step (1), Example: A 20 foot silo filled 328 400 446 511
80 to a setiled depth of 60 feet and 22 feet were 339 415 462 528

fed off. (1) 20 x 60 equals 155 tons {2) 20 x 22
equals 38 tons (3) 159 minus 38 equals 121 tons remaining.

" This table was adapted from a silo capacity table developed by the National Silo Assoclation, 1201 Waukegan Road,
Glenview, Ilinois and added to by the Department of Agricuitural Engincering and Agricuitural Economics, the University
of Wisconsin,
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Yield Per Acre Work Sheet

Hay
Tons DM _Tons H.E.
Haycrop Silage + 090 =
Dry Hay +
Total H.E. = + Acres = Tons H.E./Acre

Corn Silage
Tons DM _Tons 30% DM

+03 = + Acres = Tons Corn Silage/Acre

)

High Moisture or Dry Corn

Total Dry Shell Corn Equivalent

Bu. + Acres = Bu. Corn/Acre

—— re——
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Homework

1. Instructions

1. Cro

p History

Please complete the Field Crop Work Sheet, "Crop History" for as many fields as you can.
If you don't have time to collect information on all of your fields, choose representative
fields for corn, hay crop, different soil types, different drainage groups and differing yield
potentials.

Gather as much information as you have or iake a best guess.

2. Managing Animal Manure

Please calculate the approximate capacity of your manure spreader using Work sheet 4,
Table 1 of the Managing Animal Manure work sheet series,
It is important to actually calculate the capacity for box spreaders as manufacturers may

calculate capacity differently.
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ACTIVITY 5

Managing the Soil Resource for Forage Production

I. Learning Goals of this Activity
1. To learn to use crop records for crop production planning.

2. To have an opportunity to evaluate a few of your fields needing specific attention.

I1. Key Points

1. The decisions of when to rotate and what type of seeding mixtures to use are important in the
wise management of the soil resource on the farm. Good rotation practices reduce erosion,
contribute to good soil structure, limit insect and disease buildup, reduce cost, and increase

yields.

2. Choosing suitable hay mixtures can increase yields and produce different types of forage for
the different quality needs of the farm. Good decision making and planning in this area can
maintain optimum production.

3. This exercise uses a case farm example. The farm is set up to be somewhat typical of a 70 cow
dairy farm. There arc a range of soil types that can be used as examples that most resemble
your farm.
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Field Map
J. and J. Doe Farm

20w

Uncle Bob's

Home Farm

2?QC.
Fimld #5 (72 miles from Dazn)

Field #4 (4 miles)
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ACTIVITY 6

Input Management

. Learning Goals of this Activity

To learn what the necessary tools are to plan crop inputs.

To learn what information is avaifable for crop input planning and learn how to use the Cornell
Recommends for Field Crops.

To learn the importance of accurately taking a soil test and filling out the soil test information
form.

By practicing crop input planning, you will jearn how to put together your own plan.

1. Key Points

1.

To complete this exercise it is important that all homework has been completed. The crop
record exercise should be completed prior to this class and a list of what crops are going to be
grown on which fields next year is needed.

Input management is one of the key areas in forage management planning where crop yield
and quality is lost and/or profitability is reduced because crop inputs are applied in excess of
what is necessary for getting maximum economic returns. A relatively small amount of time
invested in planning can result in high returns.

The Cornell Recommends for Field Crops will, for New York, be the best resource (next to
their crop records) to help farm managers plan what inputs their crops need. The

recommendations are based onyears of scientific research and unbiased professional judgement
of an experienced and well trained faculty.
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ACTIVITY 7

Putting Manure in its Place

. Learning Goals of this Activity

To understand that with a well managed crop rotation and manure spreading plan that the
majority of the crop nutrient needs of a farm can be met through manure.

To also understand that corn yields will not be as high without manure and that economics
suggest that manure should be applied to any corn fields after the first year and all grass hay
fields.

To learn to use the Manure Work Sheets that are additions to the Managing Animal Manure
Fact Sheets.

1. Key Points

1.

Most farms can come close to meeting their crop nutrient needs solely with the use of manure.
Nitrogen is the most difficult nutrient to manage, but through careful planning of crop rotation
and distribution of the manure even nitrogen requirements can easily be met.

One of the largest opportunities to make money is through cost reductions. Manure is viewed
as a waste product and typically not used as a resource. The cost of getting rid of this waste
is already paid for so for the cost of sitting down and planning where the spreader dumps the
fartilizer the bill for the farm could be greatly reduced. :

The hardest part of crop production may be sitting down and planning, but the next time it's
10 degrees below zero outside it might be a lot easier to sit down and plan while somebody
else thaws the water buckets...
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Managing
Animal Manure

as a Resource
Part I:
Basic Principles

by Stuart Kiausner and
David Bouldin
Department of Agronomy
Cornell University

The economic value of manure is reiated
to the nutrients it contains, its organic
matter content, and probably some
unkrown enhancement factors that help to
improve crop production. Management is
the single most impartant factor that
controls utilization of these nutrients by a
crop. Proper management wil{ increase
economic returns and reduce environmen-
tal concarns.

This first fact sheet of a two-part series
discusses hasic principles concerning the
(1) nutrient content of manures, (2) forms
and behavior of nitrogen and its effect on
crop vield, and (3) use of manuré in a soil
fertility program. A second fact sheet,
entitled Managing Animal Manure as a
Resource. Part Il Field Management,
discusses the management of a tand appli-
cation program and provides axamples and
work sheets to calculate the quantity of
nutrients produced on the tarm, to estimate
nitrogen avaiabilty, and to determine an
appropriate rate of appiication to meet
certain nutrient requirements.

Nutrient Production

Appraximately 76% of the nitrogen, 60%
of the phosphorus, and 80% of the potas-
sium that are fed to a dairy cow are
excreted in the manure. Swine and poultry
manures show sirvilar returns of nitrogen
fnut contain higher percentages of phos-
phorus and potassium than from dafry
cows. Other nutrients contained in manure
inctude magnesium, caicium, sulfur, and

trace amaunts of zine, boron, and other
micronutrients. Because cf the high nutrient
return in manure, there is a great cppor-
tunity to recycle plant nutrients from the
crop to the animal and back to the crop
again. '

The quantity of nutrients in manure
depends primarily cn the (1) feeding
program, (2} amaunt of water added or lost,
and {3) method of handling. The nutrient
content of manure can vary congiderably. A
chemical analysis is the maost accurale way
10 determine the nutrient content of
manure. Avoid using the average values
fisted in many publications. They may do
more harm than good.

The totai weight of manure and the
quantity of nitrogen, phosphorus, and
potassium produced each year are usually
not appreciated until they are calcuiated.
The plant nutrient needs of your farm can
ba determined with a geod soil testing
program. When comparing the nutrient
requirements of the crop rotation with the
quantity of nutrients produced in manure, it
will become avident that manure can
satisfy mueh of the nutrient demand of the
farm,

Nutrient Value

A crop's utilization of nutrients depends
on the management of the land application
program, as well as the rate of biological

TATE « CORNELL UNIVERSITY

SOIL FERTILITY
Managing Animal Manure
Part |: Basic Principles

Page: 100.00
Date: 3-83
Revised 4-85

breakdown of the organic material and
release of plani-avaiable nutrients. Some
background about the nitrogen, phos-
phorus, and potassium in manuras is
necessary to fully appraciate their fertilizer
replacement value.

Nitrogen

Unlike testing for phosphorus and potas-
sium, there is no guick soil-testing proce-
dure to determine effective nitrogen supply
in soiis. The nitrogen supply from manure
must be estimated from research and
applied to the farm.

Secause of iis chemical nature, the
nitrogen in manure is more difficult to
manage than the other nutrients. There are
two forms of nitragen (N} in manure: the
unstable and the stable organic form (fig.
1), In either form, the organic N must be
decomposed by microorganisms before it is
available to plants. This decompositicn is
cailed mineralization, because an organic
form is converied to a mineral inorganic
torm. The inorganic forms are avallable 1o
the crop as ammonium (NH,) and nitrate
{NO3).

The unstable organic N is present in
urine as urea in cattle and swine manure
and as uric acid in poultry manure. it may
account for 507to 60% of the total nitrogen
in dairy and swine manure and 70% in
poultry manure. Urea in manure is no
different from urea in commercial fertilizer.

Total Manure Nitrogen

Urine

Feces

{

Unstabie Organic N
!

Urea—mineralized
very rapidly to a
plant available
form

{

i

S]table Organicl N

Mineralized Residual—
stowly during mineralized

the year of very slowly in

application future years

The quantity available
for crop production is
the sum of the three
components and it is
dependent on management

Figure 1. Form and degree of nitrogen availability in manure -




increases nitrogen toss. Figure 2 shows
typical field losses of dmmonia N after a
broadcast application of dairy manure. if
manure is left exposed in the field, about
50% of the total nitrogen can be lost in a
relatively short time.

Urea or uric acid mineralizes rapidly to
nlant-available ammonium N and, in turn,
converts very rapidly to ammaria N as the
pH increases and the manure begins o
dry. Ammonia N is extremely volatile, so
increased exposure of manure on the barn
floor, in storags, or after spreading

100
w 75
3
= 50
15
=
-]
25
0 5 10 15 20

Days after a surface application

Figure 2. Loss of ammonia N by volatilization aftar g surface application of dairy manure

Table 1, Comn silage vields at Aurora, New York, in 1979 as influenced DY various rates of
manure and commercial fertilizer nitrogen

e

Commercial fertilizer N Manure treatment

b/ acre nona 25 tons/acre 75 lons/acre

e

G 125 1886 20.7
50 188 20.2 209
100 195 201 207
200 203 21.0 202

Table 2. Corn sitage yieids at Chazy, New York, in 1980 as influenced by manure and
commercial fertilizer nitrogen ‘

Commercial fertitizer N Manure treatment

ib/acre

none 27 tons/ acre
-------- tons/acre-------.
[ 102 20.1
50 : 15.9 208
100 16.8 2186
200 19.8 216

The remaining nitrogen is contained in
the feces. 1t is a more stahle and a more
slowly released form of organic N than
urea. The rate of mineralization to a plant-
available form oceurs in twa phases. The
first phase includes the less resistant
organic N, which mineralizes during the first
year of application. The second phase
includes the more resistant residual organic
N, which minerafizes very slowly in future
years. Repeated vearly appiications to the
same field result in an accumulation of a
slow-release manure N source from
present and past applications,

The total amount of nitrogen that is
available for crop production in any one
year is the amount of ammonium plus
that nitroger mineralized from organic N
from the current manure application plus
that mineraiized from residual organic N
from past applications {see fig. 1.

Manure management has a large eifect
on how much nitrogen is available for crop
production. The economic effects of
management can be measured in terms of
crop yields or by savings in fertilizer costs.
Results from several fisld trials are given io
show the importance of the nitrogen sup-
plied by (1) organic N alone, (2} organic N
+armmonium N, and (3) residual organic N
from past appiications.

In these fisld trials, manure was applied
in alternate sirips. Nonmanured sirips were
included for comparison purposes. Comn
was planted and commercial fertilizer N

- was applied as a sidedressed incorporation

on the manured andg nonmanured sections
of the field at a rate of either 0, 50, 100 or
200 pounds of nitrogen per acre. This was
done to determine the fertilizer replacement
value of manure N undar several manage-
ment conditions on fields in continuous
corn. A starter fertilizer containing 15
pounds of N and adequate amounts of
P20s and KoO was used,

Case 1: Nitrogen supplied from
organic N alone. Usuaily, manure is not
immediately incorporated in the early
spring, so most, if nat all, of the ammonia is
lost prior to crop upiake. In this case, the
nitrogen supplied Ly manure comes primari-
ly from the mineralization of organic N. To
measure the importance of this contribu-
tion, two experiments were run, o evaluate
the short- and long-term affects of applying
organic N. :

Manure was broadcast on a field that
had not been manured for at least 25
years. Incorporation of the spring applica-
tion was delayed to be syre the ammeonia
was fost. The vields in table 1 show that

where no commercial fertilizer N was

applied, silage yields increased from 125
o 18.6 tons due to an application of 25
tons of manure. This yield increase was the
result of the extra nitrogen supplied from
the organic N in manure. This rate of
manure application did not supply the antire
nitrogen requirement of the corn because
there was little to no residual organic N



from past applications. The protlem can be
overcome by increasing the application
rale, which, in turn, increases the amount
of organic N added. When the rate was
increased from 25 to 75 tons of manure
per acre, the yield goal was satisfied by
manure alone.

When marnure is spread at more modest
rates of application, it must be applied for
several years in crder to supply the entire
nitrogen requirement. Table 2 shows the
results of a field trial where manure was
appiied for 6 consecutive years, Incorpora-
tion of the 27 ton per acre spring applica-
tion was delayed to ba sure the ammonia
was lost, Thare was N0 economic yield
increase from adding commarcial fertilizer
N where manure was applied. The contribu-
tion of nitrogen from the residual and
currently applied organic N satisfied the
crop’s requirement.

Case 2: Organic N + ammonium N.
The importance of conserving ammonia N
is shown in table 3. Cver a 4-year period,
fiquid manure was applied between corn
rows when the plants were 8- 10 10-inches
tall as either a topdressing to encourage
ammania 10ss, or as a sidedress injection
to conserve ammonia. The increase in yield
from 9.4 tons of slage without manure o
15.1 tans from topdressing manure resulted
from the contribution of nitrogen from
organic N, A further yield increase to 19.3
tons of silage by injecting manure was the
result of the extra nitrogen contributed by
conserving ammonia N.

Conserving ammania N is enly important
when the rate of manure applied cannot
supply the entire nitrogen requirement from
the organic N portion. Applying an exces-
sive rate of nitrogen Is wasteful and will not
produce higher yields.

Case 3: Residual effects of organic N.
When manure is no langer applied to a
field, there is a continued supply of nitrogen
from resicual organic N. The value of the
mitrogen during the first residual year can
pe high, but it diminishes rapidly in future
years as more and more resistani organic
N is encountered.

The residual effect of nitrogen from past
applicaticns Is shown by the yields in table
4. Ir1 this experiment, one-third of the field
did not receive any manure, one-third
recalved manure annuaily for 4 years, and
the last third had manure applied for the
past 6 years. Com yields were measured 10
determine the value of the nitrogen, sug-
plied from previous applications, during the
first and third year after the manure appli-
cations stopped. There was only & small
increase in yield due 1o adding fertilizer N
during the first residual year. By the third
rasidual year the fertifizer N requirement
was about the same as if manure had not
bean applied.

The conclusion from these experiments
s that the value of nitrogen in manufé as a
replacement for commercial fertilizer N
depends on the rate of application, the
degrae of ammonia conservation, and the
number of years the manure has been

Table 2. Corn silage yields at Chazy, New York, in 1976 as influenced by the methcd of
manure application and rate of commercial fertilizer nitrogen

Commercial fertilizer N

Manure treatment

ib/acie none 4500 gal/ acre 4500 gal/acre
topdressed injected
———————— tons/acre------=-
0 g4 151 193

50 166 187
100 204 204
200 203 221

Table 4. Corn silage yields at Chazy, New York, in 1981 as influenced by the residual

effects of manure

Cornmercial fertitizer N

Manure treatment

I/ acre none 15t year 3rd year
residual residual
-------- tons/acre--------
0 143 228 181
50 19.2 237 214
100 228 247 235
200 237 24.0 24.8

anplied. Each condition can be compen-
sated for by adjusting the management of
the others.

Phosphorus and Potassium

Manure is an excellent source of phos-
phorus (P} and potassium (K3 When
manure i applied over a long period of
time or at a high application rate, these
nutrients will accumulate in the soil. Essen-
tially all of the potassium is available dunng
the year applied. On the other hand, some
ot the phosphorus is present as relatively
insoluble inorganic compounds or as
arganic  which, like organic N, must
mineralize before it is available.

There are well-established soil testing
procedures to determine the effective
phosphorus and potassium supply in soils.
Fields that are manured regularly wit
generally test in the medium to high range.
At high soil-test ievels, it is not economical
ic apply additional # and K in fertilizer or
manure except for a handed starier tertilizer
with the planter,

Soil Fertility

“The first priority of & well-managed land
application program 13 to develop a soil
fertility program that ensures that manure is
used as the basis for supplying plant
nutrients. Commercial fertiizer should be
used only to supplemant additional needs.
A particular kind of manure-handiing
systern does not, in itself, increase or
decrease nutrient utilization by a crop—
management does.

The loss of nitrogen can be substantial it
the manure is not immediately incorporated
into the soil. Although incorporation wil
pravent ammaonia volatilization, a late
sumnmer or fali incorporation will resuit in
nitrogen losses from leaching and denitrifi-
cation (an acdditional gaseocus 1655 of
nitrogen) before the next growing seascn.
Some mineralization of the nitrogen in fall-
applied manure will ocour and resuit in a
loss of organic N. Fall and winter applica-
sions increase the risk of nutrient runoff or
ernsion of freshly warked soll if the manure
is incorporated. immediate incorporation in
the spring or early summer provides for
maximum conservation of nutrents, If
manure s applied in excess of crop needs,
some loss of nutrients is unimportant as far
as yield is concerned. Environmental
anrichrment, however, should be kept 1o &
minimum.

To manage nutrients in manure effi-
ciently, it is desirable to have an analysis of
the manure, an estimation of its nutrient
avallability, and a sail test to determine the
nutrient requirements of the crop.




Manure Analysis

A minimum manure analysis shouid
include the percentage of dry matter,
arnmonium N (NH N3, total N (NH.N +
organic N), phosphorus (P or P20;) and
potassium (K or K,0). The manure sample
must be representative, Smali subsamples
taken over a period of time for daily ‘
spreading programs, from several locations
in a manure pack, or from several sam-
piings from a well-agitated liquid storage
shoufd e composited for analysis. Place
sample in a plastic botlle, seal tightly and
follow the instructions provided by the
labcratory.

Nutrient Availabitity

Nitrogen. Al of the ammonium N in
meanure is avalable. The amount utilized by
the crop depends entirely on how the
manure is managed during handling and
application. Determining the availability of
the organic N is more complex, because
results can vary depending on the soil and
Climate,

A reasonable estimate can be made by
using a decay series to calculate the rate
of organic N mineraiization from the present
and previous applications. The decay series
that is suggestad for New York for a rela-
tively fresh manure is .40-.12-.05-.02. This
means that 40% of the organic N is miner-
alized duiing the year it is applied, 12% of
the initial organic N applied is mineralized
the second year, 5% of the initial organic N

applied is mineralized the thirg year, and
2% is mineratized during the fourth ang
future years,

With this decay series, if 100 pounds of
organic N were applied per acre per year,
the nitrogen mineralized during the first year
waould be 40 pounds (40% x 100); the
second year il would be 40 pounds from
the second application (40% x 100) plus

12 pounds from the first application {12% x.

100) for a total of 52 pounds. The third
year, the amount of nitrogen mineralized
waould be 40 (40% x 100) plus 12 (12% x
10G) plus 5 (5% x 100) for a total of 57
pounds. The fourth and future years are
calculated in a similar fashion.

A work sheet is provided in Part Il of this
fact sheet series to help you with this
decay sefigs calcufation,

Phosphorus and Potassium. The avail-
ability or effectiveness of phosphorus and
potassium in manured fields should be
measured by sail testing. A good manage-
ment practice is to soi sample on a regular
basis and follow Corneil's recommendations
for the P,0O, and K,O fertilizer requirement.

Application

The rate of appiication should be based
on the capacity of the crop to utilize the
appiied nutrients, The ratio of N 1o P,0; to
K:0 in manure usually does not match the
ratio of the nutrients needed by the crop;
therefore, complete utilization is impossible.
An appropriate rate can be calculated by
basing it on the nutrient availability of the
manlre and the crop requirement for the
nutrient having the highest priority.,

An excessive rate of application may
cause plant toxicity or water pollution prob-
lems. Manure can contain appreciable
amounts of ammonium, which may create
toxic ievels of ammonia in the soil if
manure is immediately incorporated just
vefore planting. This is usually more of a
problem with pouliry than livestook manure,
Lowered germination and poor seedling
Vigor can ocour. Delaying planting for a
week or more after application wiil usually
solve the problem.

All attempts shaould be made to keep
nutrient levels in surface and ground waters
to a minimum, Aquatic growth in surface
water and high nitrate leveis in potable
water are some of the more commen prob-
lems. Nutrient loadings into surface and
ground waters shouid be controlled with the
apprepriate soil and water conservation
practices and ty managing the timing and
rate of manure application,

Suggestion

Refer to a second fact sheet ertitied
Managing Animal Manure as g Rescurce.
Part ll: Field Management. 1t will help you
apply these basic principlas to practical
situations. It also contains examples and
work sheets to organize the information
needed to apply manure and commercial
fertilizer at a rate that is economical and
beneficial.

(2 coorERATIVE
b EXTENSION

Would you like our free catalog of exten-
sion publications? It is available from any
county Cooperative Extension office in New
York State or write to

Distribution Center
7 Research Park
Cornell University
lthaca, N.Y. 14850

Quantity discount available.

This publication is issued to further Cooperative
Extensicn work mandated by acts of Congress of
May 8 and June 30, 1914, ! was produced with
the cooperation of the .S, Department of Agri-
culture, Cornelt Cooperative Extension, New York
State College of Agricuiture and Life Sciences,
New York State Callege of Hurman Ecology, and
New York State College of Veterinary Medicine,
at Cornell University. Cornell Cooperative Exten-
sion offers equat program and employment
Opportunities. Lucinda A, Noble, Direclor,

4/86 2M MS 9784

Cornell Cooperative Extension—
Helping You Put Knowledge to Work,
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Managing Animal Manure Forage Production 45

Work Sheet No. 2. Estimating the amount of nitrogen available for crop production.

Example: A dairy manure sample was taken from a nonliquid storage facility and analyzed. The following calculations
show how to estimate the amount of nitrogen that will be available during the growing season from the current manure
application and from previous applications. Assume that 25 tons/acre having an organic N content of 6 {b/ton, were

applied each of the past 3 years.

Calculations

A. Insert the percentage of dry matter and the nitrogen value of the manure from the analysis in b per ton for a
nonliquid system of 1b per 1000 for a ligunid systen, Organic N = Total N - Ammonium N.

Example Your Farm
Dry Matter 15%
Total N© 10 1b/ton
Ammonium N 4 lb/ton
Organic N° 6 Ib/ton

B. Determine the availability of nitrogen during the first year. Available N = 1b of ammonium N or organic N in item

x the percentage of availability from figure B°°.
Quantity available from

Time of Ammonium N Organic N
Application {Ib x %) (b x %) Available N
Fall 4x0 + 6x.35 = 2.1b/ton
Example: Sp. 2 day delay 4x.35 + 6x.35 = 3.5 lb/ton
Sp. immed. 4x.65 + 6x.35 = 4.7 1b/ton

C. Determine the availability of nitrogen from previous applications. Omit those years when manure was not applied.
Available N per acre = application rate from previous records in tons or 1000s of gal x 1b of organic N per ton per
1000 gal x percentage of availability from figure B*®.

Quantity available from residual organic N from:

1 year ago 2 years ago 3 years ago Residual N
(rate x N X %) (rate x N x %) (rate x N x %) availability
Example: 25x6x.12 25x6x.05 25x6x.02 28.5 Ib/A

Your Farm:

°Some laboratories may report their nitrogen results under the heading "nitrogen and "ammonium or ammonia N".
The larger of the two numbers is total N. Many laboratories do not report organic N simply because it is the difference
between total N and ammonium N.

aoFrom Cornell Cooperative Extension Publication; Field Crop and Soils Handbook.
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ACTIVITY 8

Completion Windows for Spring Field Operations

L. Learning Goals of this Exercise

1.

To learn that having an objective to plant crops and harvest first cutting earlier in the spring
requires a considerable amount of planning to falfill. The time required for spring crop work
can be estimated and the impacts of changing labor inputs and machinery can also be
estimated.

To learn how to actually estimate the time that will be required to complete spring planting

- and forage barvest and, based on typical weather, when they can start and expect 0 finish

spring crop work.

After completing the exercise, have a much better understanding of why it is s0 difficult to
complete the planting of crops by recommended dates. To better understand the impact of
weather and soils on soil tillage and crop planting schedules.

11. Key Points

1.

The timeliness with which spring hay seeding and corn planting can be completed has an effect
on the time for initiation of first cutting of hay crop. If seedings or plantings are delayed, the
hay crop may be past optimum maturity at harvest and thus be of lower quality. This is a
second cost as late planting cOsts in yield and possibly quality also.

The date at which seedings and plantings are completed depends on the acreage involved, the
machine capacities, availability of labor, the soil resources in terms of drainage and how early
it can sustain field work, and the weather.

Farm managers have control over several of the inputs listed in item 2. Just because they do
not control the weather does not mean planning is not in order. The well managed farm is
prepared for good weather and is not caught preparing when the weather breaks. In addition,
the well managed farm is prepared for bad weather and makes plans to minimize its impacts.

The data used for spring field work probabilities is only an estimate based on many years of
weather data and soils research. The probabilities may need to be adjusted, based on
experience, to a given farm. This is a planning tool and in no way can be used to predict
weather in a given year.

To harvest high quality forage the whole spring crop work schedule has to be planned from
tillage, to planting, to cutting hay.
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Machinery Operation Time

Work Sheet
Time Required = 8.25
(hours/acre) Width of Machine x S

peed x Field Efficiency
(feet) (m.p.h) (decimal)

Field Efficiency = Percentage of theoretical field efficiency actually accomplished

BExample 1: Plowing

Width = 8 feet
Speed = 4.0 mp.h,
Field Efficiency = 80% or 0,80

Time Required = 8.25 = 0.32 hours/acre
8x4.0x0.80
Example 2: Harrow

Width = 12 feet
Speed = 5 m.ph.
Field Efficiency = 80% or 0.80

Time Required = 8.25

hours/acre
b X
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Hours Required for Corn Planting
My Farm

QOperation | " Machine Hours equired per Acre
Width (ft) Hours

Total Field
Operations Time

(hours/acre)

Number of Acres

Total Hours = {(acres) x hours
acre
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Hours Required for Spring Hay Seeding
My Farm

Operation ‘ Machine Hours _equired per_Acre
Width (ff) Hours

Total Field
Operations Time
(hours/acre)

Number of Acres

Total Hours = (acres) x hours
acre
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Soil Multiplication Factors

My Farm
Soil Number of Total Multiplication
Drainage acres -+ acres = factors
Class

Well-drained

Mod.
well-drained

il

Somewhat poorly

drained

Total acres

L

54
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Spring Field Work Probabilities

Week/Sugoesied Calendar Week
4 5 6

Location 1 2 7 8
YIZI8 471905 4265/2 5/39 51046 51723 S/24.30 5/31-6/6
(Probabilities expressed as percent)
. Addison

Well-drained soils 6 12 19 25 31 38 38 358
Mod. well-drained soils 1 6 6 6 18 31 31 31
Somewhat poorly drained soils 1 1 1 1 1 12 25 31
Albany

Well-drained soils 5 7 280 30 33 44 70 74
Mod. well-drained soils 1 2 5 16 21 30 40 58
Somewhat poorly drained soils 1 1 2 S 14 21 30 35
Binghamton

Well-drained soils 3 15 15 28 28 41 54 64
Mod. well-drained soils 1 3 13 13 18 28 38 51
Somewhat poorly drained soils 1 1 3 5 10 18 28 38
Buffalo _
Well-drained soils 1 5 21 26 30 53 64 84
Mod. well-drained soils 1 1 5 14 26 28 47 65
Somewhat poorly drained soils 1 1 1 5 i4 26 26 47
Canton ,

Well-drained soils 1 2 5 719 29 43 67
Mod. well-drained soils 1 1 1 2 4 17 26 43
Somewhat poorly drained soils 1 1 1 1 2 4 17 26
Dansville

Well-drained soils 1 1 20 27 33 47 47 67
Mod. well-drained soils 1 1 1 13 13 27 33 40
Somewhat poorly drained soils 1 1 1 1 7 13 27 27
Geneva

Well-drained soils 1 9 21 24 44 56 68 74
Mod.well-drained soils 1 1 6 12 26 41 47 59
Somewhat poorly drained soils 1 1 1 3 12 24 35 44
Gowanda C

Well-drained soils 1 6 12 1225 58 69 75
Mod.well-drained soils 1 1 1 6 12 19 44 62
Somewhat poorly drained soils 1 1 1 1 1 6 19 38
Hemlock

Well-drained soils 1 5 21 26 33 44 49 67
Mod.well-drained soils 1 1 5 10 23 31 36 44
Somewhat poorly drained soils 1 1 1 3 10 18 26 33



Spring Field
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Work Probabilities

(continued)
Week/Suggested Calendar_week
Location 1 2 3 4 5 6 7
41218 471925 4/26-5/2 5/39 5/10-16  S/17-23 §/24-30  5/316/6
(Probabilities expressed as pércent)

Ithaca

Well-drained soils 1 3 13 18 29 42 55 58
Mod.well-drained soils 1 1 3 11 11 26 37 45
Somewhat poorly drained soils 1 1 i 3 8 8 24 37
Jamestown '
Well-drained soils 1 8 19 27 35 41 62 86
Mod.well-drained soils 1 1 3 10 18 21 26 38
Somewhat poorly drained soils 1 1 1 1 10 15 15 23
Lockport

Well-drained soils 1 8 19 27 35 41 62 86
Mod.well-drained soils 1 1 8 19 24 24 35 62
Somewhat poorly drained soils 1 1 1 8 16 19 22 35
Massena

Well-drained soils 1 1 19 25 50 50 69 75
Mod . well-drained soils 1 1 1 6 25 44 44 69
Somewhat poorly drained soils 1 1 1 1 6 19 44 44
Pou hkeepsie _ _

Well-dratned soils 6 17 25 36 44 47 69 83
Mod. well-drained soils 3 6 14 25 33 39 42 69
Somewhat poorly drained soils 1 3 3 11 19 31 39 42
Rochester

Well-drained soils 1 10 27 33 36 54 52 14
Mod.well-drained soils 1 1 10 21 23 33 49 59
Somewhat poorly drained soils 1 1 1 8 15 23 31 46
S&acuse

ell-drained soils 1 5 21 21 30 44 56 77

Mod.well-drained soils 1 1 5 14 16 26 40 53
Somewhat poorly drained soils 1 1 1 3 12 14 26 37
Utica R

Well-drained soils 1 1 12 19 25 44 50 81
Mod.well-drained soils 1 1 1 6 12 25 31 44
Somewhat poorly drained soils 1 1 1 1 6 12 25 25
Watertown

Well-drained soils 1 8 11 16 26 47 53 82
Mod.weli-drained soils 1 1 3 8 8 24 42 53
Somewhat poorly drained soils 1 1 i 3 3 8 24 42
‘Whitehall

Well-drained soils 1 5 19 24 38 48 57 71
Mod.well-drained soils 1 1 5 14 14 33 43 57
Somewhat poorly drained soils 1 1 i 5 10 14 33 43
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Spring Field Work Probabilities
My Farm

Location:

Soil Field Work Multiplication Sum of
Week Drainage Probabili X Factors = Product Products for
Class _  (Table/100) My Farm Each Week

well
1 mod.
poor

well
2 mod.
poor

well
3 mod.

poor

well
4 mod.
poor

well
5 mod.
DOOT

well
6 mod.
poor

well
7 mod.

poOor

well
8 mod.
: pPoOr

VT HE T HE T
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Expected Completion Window, ANl Planting

My Farm

Labor Work Field - Expected Cumulative

Week  Dates Available, x Days x Work = Field Work = Field Work
hours/day  per Week Probability  Hours/Week Hours

1 4/12-4/18 X X = _(+) =
2 4/19-4/25 X X = _(+) =
3 4/26-5/2 X X = _(+) =
4 5/3-5/9 X X = _{+) =
5 5/10-5/16 X X = _(+) =
6 5/17-5/23 X X = _(+) =
7 5/24-5/30 X X = _{+) =
8 5/31-6/6 X X = _(+) =

Total hours required for seeding plus planting =

Expected completion window =
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Homework

Pest Problems Quiz and Hay and Silage Preservation and Storage Self Evaluation.

1. Self Evaluation

1.  Please completé the two self evaluations prior to the next class and bring them with
you. The Pest Problem Quiz will be turned in.

11. Integrated Pest Management

1. It is important that you have a basic understanding of Integrated Pest Management
(IPM) principles and practices to enhance your learning experience in the last class.
Please read the folowing material that is contained in the resource section of the

notebook.

- A Strategy to Optimize Pest Control Decision - Making for Field Crops and Dairy
Cattle. )

- The TPM section in the Cornell Field Crops and Soils Handbook. _

- The pest sections on alfalfa in the handbook and in the current Cornell Recommends

for Field Crops.



10.

11

12.
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Hay and Silage Storage and Preservation
Self Examination

Am T satisfied with the split between hay and haylage production on my farm?

Do I think there are significant changes or losses taking place between the standing
crop and the forage delivered to the animal? Have I forage tested both before cutting
and after storage of the same material?

What are the target moisture levels for removing forage from the field for héy or

haylage production?

By what means is the moisture content determined for either hay or haylage
production? Does the method seem accurate? '

Am 1 able to leave the silos closed two weeks before unloading them, as
recommended for maximum preservation?

Is soluble protein of hay crop silage a concern?

Is there enough flexibility so that the high and low quality forage can be Stored
separately and accessed when needed? ‘

Do the unloading rates from the silos seem fast enough in the summer months to stay
ahead of surface spoilage?

Have alternative silage storage facilities been considered (bags, bunkers, etc.)?

Do you use or have you considered using hay or silage preservatives? If you are using
one, what are your objectives for it and does it seem to be fulfilling them?
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Pest Problem Quiz

Grower Name: Date:

‘Workshop Site:

" Please fill in the table below by answering the following questions:

1.) What are the major pest problems encountered in alfalfa and field corn on your
farm? (Mention 1nsects, weeds and diseases.)

2.) How do you identify when a problem exists?
3.) What factors prompt you t action?
4.) What management strategies do you employ to handle the problem?

5.) How do you measure the success or failure of the treatment program?

3. Action 4. Management 5. Measurement of

2. Identification Prompt Strategy Effectiveness

1. Pest
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ACTIVITY 9
Completion Windows for First Cufting

L. Learning Goals of this Exercise

1.

To learn that having an objective to harvest first cutting earlier in the spring requires

a considerable amount of planning to fulfill. The time required for harvesting and the
impacts of changing labor inputs and machinery can be estimated.

To learn how to actually estimate the time that will be required to complete the
forage harvest based on typical weather.

After completing the exercise, have a much better understanding of why it is sO
difficult to complete first cutting by recommended dates.

I1. Key Points

1.

s

The timeliness with which spring hay seeding and corn planting can be completed has
an affect on the time for initiation of first cutting of hay crop. If seedings or plantings
are delayed, the hay crop may be past optimum maturity at harvest and thus be of
lower quality. ' o -

The date when first cutting is completed depends on the acreage involved, the
machine capacities, availability of labor, the soil resources, and the weather.

~ Just because farm managers do not control the weather does not mean planning is not

in order. The well managed farm is prepared for good weather and is not caught
preparing when the weather breaks. In addition, the well managed farm is prepared
for bad weather and makes plans to minimize its impacts.

To harvest high quality forage the whole spring crop work schedule has to be planned
from tillage, to planting t0 cutting hay.
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Time Reduction: Weather

During first 15 days in June, 2 out of 3 days are suitable
for field work. 1 out of 3 may be sluita_b_le. for baling.
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Calculated Field Capacity

- Work Sheet
Machine
Width of Machine x Speed X Field Efficiency
Field Capacity = (feet) (m.p.h.) (decimal)
acres/hour 8.25
Field Efficiency = Percentage of theoretical field efficiency actually

accomplished

Example 1: Mower Conditioner

Width = 9 feet
Speed = 5.0 m.p.h. :
Field Efficiency = 70% or 0.70

9x50x70 = 3.8 acres/hour

Field Capacity
8.25

Exampie 2. ake

Width = 9 feet
Speed = 4.5 mp.h.
Field Efficiency = 70% or 0.70

Field Capacity X X =
8.25 acres/hour



Forage Production 69

Machinery Operation Time Required

Work Sheet
Time equired = 1.0
(hours/acre) Field Capacity
(acres/hour)

Example 1: Mower-Conditioner

Field Capacity = 3.8 acres/hour

Time equired 1.0

= 0.26 hours/acre
(hours/acre) 3.8 '

Example 2:rake

Field Capacity = 3.4 acres/hour |

Time equired 1.0 =
(hours/acre)

——
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Hours Required For Hay Harvest

Operation

Total Field
Operations Time

Time to Store
and Haul/acre

Total Time
per acre

Total Acres
Total Hours

Total Hay Crop
(first cut)

w

Baled Hay

Hay Crop Silage

hours PEr ACre --—mmwomomiorTTiTTIS

hours

e




Person

Labor Hours Available

Hours/Day

Total Hours/Week

X

X

X

Days/Week

Forage Production 72

= Hours/Week

I

Total Hours/Week

Days/Week Activity =

Conducted

Hours/Day Auvailable




Forage Production 73

“dn mO[j0} 0

ﬁommﬂnosma.ﬂowa:uﬁo mz 3058 0} ov EB H __SE =o:8m m:ﬁ E N[ T 5€2P1

suone1ddQ pred qumm I0] SMOPUIA nosoEEoU
100US BOp] UONONpOId o8e10



Forage Production 74

ACTIVITY 10

Harvest and Storage Management

I. Learning Goals of this Activity

1.

To reflect on whether or not the farm has significant problems with harvest and
storage management of forages and note what areas need future attention

To realize that harvest and storage management is a complicated subject which to

understand well would require attending a course just on that subject.

I1. Key Points

1.

None of the PRO-DAIRY courses deals with the importance of management 10 the
changes in the quantity and quality of forage during preservation and storage. PRO-
DAIRY also does not address the management associated with allocation of forages
to the various storage structures so that there is access to the high and low quality
forage put up by the farmer, or the matching of animal needs to the form and
capacity of the storage structures. However, these are important management issues
in the success of the dairy farm.

Given the time constraints, this course can only bring these issues to the minds of
the participants without giving them the actual tools for analyzing or for planning to
improve their sitnation. The questions in this self examination are meant to address
common sources of degradation in forage quality and quantity in the preservation
process. _
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ACTIVITY 11

Is There Gold in Those Pastures?

Learning Goals of this activity

To increase awareness of the potential value of pasture in lowering costs of
production and feeding.

To learn basic pasture management and techniques specific to dairy production.

To complete a basic tactical plan for using intensive pasture management On their

© farm.

Key Points

Intensive pasture management is a prime alternative that dairy farmers can not

afford to overlook. The potential economic gain is too great to 1gnoLe.

Pastufe management takes a great deal of planning, controlling, and technical
understanding. ' _ '

To understand what might be involved on the participants’ farms they need to do
some basic planmning to sce how intensive pasture managementwould fix their farms.
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Is There Gold In Those Pastures?

The economic environment in which the dairy farm managers of today are forced to operate
is at best challenging. While production costs have increased over the past 10 years milk
prices have dropped. For many farmers this loss of income represents a financial hardship
that threatens their Very existence. Unfortunately many of the factors that mfluence
profitability such as milk support price, the cost of labor, and machinery are beyond the
immediate control of the farm manager., As a result, many dairymen will need to focus
attention on adopting farming practices that can reduce the cost of production through
alternatives that require less financial input, labor or energy. (Although there may be a
number of areas on an individual farm where g manager can cut costs to streamline
Operations, the majority of dairymen in business today concentrating cost reduction efforts

most dairymen rely heavily on forage Crops in their feeding programs to help reduce costs,
most, if not all of the forage component is provided in the most expensive mechanically
harvested and cured form rather than obtained from pasture, ,



Forage Production 78

i MO[[0] O)
Il St ! 19W0 dn mo[0} 0} 0P I ] UM uon09s STY) U SX1] | SeIP]

soImjsed 9soy], Ul pjon aI1dY], S|
199§ BOp] uUonONpold odeioq



Forage Production 79

ACTIVITY 12

Protecting the Forage Crop Investment in the Field

L. Learning Goals of this Activity:

1.

- To apply appropriate management techniques 10 optimizing the economic and

environmental efficiency of pest control and crop production decisions.

To realize the importance of utilizing regulasly collected field information to
protecting the "Investment in the Field" and optimizing crop protection and crop
production decisions.

To identify other opportunity areas for using timely field information.

To introduce the concepts and benefits of using an Integrated Pest Management
(IPM) approach to crop management; this approach is an extension of other sound
farm management techniques.

To learn where and how 10 acquire IPM materials.

11. Key Points:

1.

Optimizing on farm production of forages can be accomplished when appropriate
actions are taken that reflect management decisions based on timely information. '
Many major factors limiting vield or quality of forage production are predictable and
can be efficiently managed in a systematic way.

Proper crop protection and crop production requires careful planning and follow
through from preplanting decisions through the harvest and feeding process.

Optimizing yield and quality of forage production requires attention to crop and pest
status which information should be regularly collected from field visits.

Management decisions regarding pests should be individualized field by field, crop
by crop to best utilize financial resources, avoid unnecessary losses oT expenses and
minimize environmental impact. These management decisions can be made on the
basis of an analysis of pertinent information and an assessment of the consequences
of action and no-action.

This approach of information for improving management decisions is the heart of
the Integrated Pest Management approach to pest control and to sound crop
production management. '
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Pest Quiz
(matching)

Pest
a. Anthracnose

b. Redroot pigweed

¢. Alfalfa weevil larva

d. Verticillinum wilt

e. Quackgrass

f. Lady bird beetle

g Common leaf spot

h. Corn rootworm beetle
1. Canada thistle

J- Sclerotinia crown and stem rot
k. Tarnished plant bug

L. Common lambsquarter -
m. Phytophthora root rot
n. Potato leathopper |

80

i
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Bob Bovine - Case Study

Bob Bovine has operated a 300 acre, 65 milking cow operation in Productive Valley, NY
for more than 15 years. For the past five years Bob has been keeping crop records on his
alfalfa and field corn acreages. Lately he has noticed a decline in yield from his 2 year old
"Back Thirty" alfalfa field. This field is om a hill side with a perched water table and several
small seasonally active springs. Bob normally expects 3.75 T/A from his two year old alfalfa
stands and was surprised when this field only gave him 2.5 T/A this year. It has been a
hectic year for Bob. His time has been divided managing the day to day activities of the
farm, as well as installing a new bunker silo, increasing his manure handling facilities,
expanding his replacement heifer business, working the new rented ground, the new
responsibilities with the volunteer fire department, and making use of Bob Jr. before he
skips out for college next tall. With all these activities, Bob has only visited the "Back
Thirty" a handful of times this year to check on crop progress. He has, however, written
down his observations as follows:

Field: Back Thirty - acres 30 - Alfalfa - "Super Green"

DATE COMMENTS

8/15/88 New Stand, second cut 1 T/A some guackgrass SE corner of field spring.

1/06/89 Little to no Snow cover. Ice sheet in SE corner about 3 inches thick.

4/10/89 Year two. Thin stand near spring areas, quackgrass more evident in areas, winter
kill wide spread throughout field. _

6/00/89 Tirst cutting less than 75 T/A, field with grayish color, 60% of leaves with
skeletonized, shot holed appearance. :

7/24/89 Notice many plants with yellowish V-shaped pattern at tips of leaves, some areas
of the field 10% of plants appear dead. :

/30/89 Soil sample taken pH 5.7 :
9/10/89 Total crop yield for 2nd year 2.5 T/A
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Reevaluation
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Potato Leafhopper (PLH)

1. 1dentification

1.

Morphology and Life History

- Appear Second and Later Cuttings.

. Adults lime-green 1/8 inch long, very active.

. Nymphs yellow-green in color, walk sideways when disturbed.
- When present, generally well distributed throughout the field.
- Do not over-winter in New York, must come with the winds.
- Highly sporadic season to season.

Damage

- Piercing-sucking mouth parts = protein loss from leaves

- Characteristic V-shaped Yellow symptom on leaves

- Damage may be confused with Verticillium Wilt or Boron Deficiency
(Check for presence of insects!)

1L, Sampling

1.

Sweep Net

- Absolutely necessary to determine leathopper numbers.

- Fields are commonly sampled in an M-shaped or X-shaped pattern. Fields of odd
shapes require modifications of the above patterns. -

Sample representative areas across the field taking 10 sweeps per area. The number
of sampling sites taken within a field is dependent on the sampling method used. For
this exercise use the sequential sampling method.

A sweep is one pendulum movement down and back through the alfalfa.

Alfalfa stems should be randomly measured at each sample site to estimate average
crop height.

Total all PLH found and average to namber PLH/sweep.
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L. A management decision is reached by comparing the number of leathoppers per
Sweep to the height of the alfalfa,

2. Sampling Methods.
- Standard Method:

Stem Height in Inches Avg. No. Leafhoppers per Net Sweep
0.2

<3" ,
3-7 : : 0.5

8-1¢" 1.0 _ _

11-14" > 2.0 Harvest within

>14" one week or treat with short

residual insecticide

- Sequential Sampling Method: (E. J. Shields and D. R. Specker, Dept. of
Entomology, Cornell University)

Sequential sampling methods combine sampling procedures with treatment
thresholds to maximize sampling accuracy and minimize sampling efforts. In
many situations, accurate potato leafhopper control/no control decisions can
be made more rapidly using the sequential sampling procedure illustrated
below than the previously described sampling methods.

Select the appropriate treatment threshold based on the height category which
most clesely matches the measured crop height (Table 1). Compare the total
number of PLH collected with the decision columns adjacent to the 3 site
column. If PLH numbers match the values in the "Don't Treat" or "Treat”
column, you are finished sampling the field and should take the recommended
action. When the management recommendation is "Treat” and the crop
height is greater than 10 inches with normal harvest less than 10 days away,
early harvest rather than the application of an insecticide should be
considered. However, if observed PLH numbers match the values in the
"Continue Sampling" column, take another sweep sample at an additional field
site (Figure 4), add the number of PLH collected at the additional site to the
total number of PLH collected in the field and refer to the table under the
appropriate number of sites (4) for a decision, Repeat with additional
sampling sites as necessary, until a decision is made or unij you have sampled
10 sites. If after 10 field sites, a "Treat/No Treat" decision cannot be reached,
the field should be re-sampled in 5-7 days.
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IV. Management Alternatives

1. Harvesting is an excellent way to control the potato leathopper.
_1f the alfalfa crop is within 10 days of harvest.
_Clean harvest of the entire field 1s important.
- Barly regrowth must be closely monitored for surviving PLH.

2. Chemical control when harvesting is not possible.

-Long residual chemicals when treatment is needed early in the cutting regrowth.

-Short residual chemicals when late in the cutting schedule; Push the Pencil!

- Compare available insecticides for applicator safety level, ease of application, days
until harvest, and cost of the insecticide.

- Currently registered insecticides for use on PLH in alfalfa are listed in the
Cornell Recommends for Field Crops".

_For Chemicals available See Table 2 of this exercise.

V. Implementation

1. Harvest- thorough and clean.
2. Thorough coverage is essential.
3. Barly regrowth must be closely monitored for surviving PLH.

V1. Reevaluation

1. Recheck fields for evaluation of chosen actions.
-Damage? You can see it!
- Spray efficacy?

V1I. Additional Information

Cornell Field Crops and Soils Handbook, Cornell Recommendations for Field Crops,
Cornell Alfalfa IPM Scouting Protocols.
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Table 1. Sequential table for sampling Potato Leafhopper on alfalfa in New York

Cumulative number of PLH

Crop height (in.) Sample (site) no. Don't treat Continue sampling Treat

<3 3 <2 3-8 >0
4 <4 5-10 > 11
5 <5s 6-12 > 13
6 <7 8- 14 > 15
7 <9 10 - 15 > 16
8 <11 12 - 17 > 18
9 < 13 14 - 19 = 20
10 < 15 16 - 21 > 22
3-6 3 <9 10 - 19 =20
4 < 14 S 15-24 > 25
5 < 18 19 - 29 > 30
6 < 23 24-34 > 35
7 < 28 29 - 39 > 40
8 < 33 34-44 > 45
5 <38 39 - 48 > 49
10 < 43 44 -53 > 54
7-10 3 < 19 20-40 > 41
4 < 29 30 - 49 > 50
s < 39 40 - 59 = 60
6 < 49 50 - 69 =70
7 <59 60 - 79 = 80
8 < 69 70 - 89 > 90
9 < 79 80.- 99 > 100
10 < 89 90 - 109 > 110
> 10 3 < 44 45 - 74 > 75
4 < 64 65 - 94 > 95
5 < 84 85 - 114 > 115
6 = 104 105 - 134 = 135
7 < 124 125 - 154 > 155
8 < 144 145 - 74 > 175
9 < 164 165 - 194 > 195
10 < 184 185 - 214 = 215
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ALFALFA IPM SCOUTING CALENDAR

T A

Break Dormancy (Cuning Date) {Cutting Datej {Cuuing Date)
6/1C 722 92-59

Boron Deficiencies (un

Field Scouting

der dry cmditins)

Paiassium Deficiencies

e ]

rost 32°F Avg. date of first Frost 3?,'F:

|

Weed Scouting{Sd Comt/Crown Rot
{

Scil Sampling

Avg. date of tast F

Weed Scouting/Frost Heave and Crowm Rot Assessrent/Stand Count

Seedling Diseases (New Stand)

|
Downy Mildew

Leaf Spot Diseases
I

Anthracnose

Phytophtiora Root Rax

Root and Crown Diseases

] | |
Sclerctinia

Scleroiinia
| | |
——— | S——— l
Alfalfa Weevil Aduait AW Adult
”
AV Larvae
i \ Alfalfa Blotch Leafminer ABLM
i Il Potato Lcaoppcr .
Cutwerms

|

|
|
—_ L

T_;\—S—L?g}trcs scd Planis
I |

. x
, ' T JumET e LY ‘Sepremper | OCTOSER |

Marcit

1
S |
Spiulebugs }

- —
Alfalfs Snout Beedle Aduls

b

wersily
Crops 1'M

Developed by: I K. Waldron, G. E. Bergsirom. £ 1. Shiclds, R. K. Hahn, R. R. Seaney
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Alfalfa IPM - Scouting Report

Grower: Scout: Date:

Weather: Temp: partly  sunny  cloudy rainy calm  light wind strohg wind
IPM Field No.: - 100 - - {office use)

Field Name: Time: IH‘ ,out:

Plant Devel.: Ht. (inches) Growth Stage: %Bud: %Bloom:

S0il Condition: wet moist

light erust

hard crust -

Pest Count Unit Threshold| Status [MAP 7
COMMENTS:
IPM Field No.: - 100 - - (cffice use)
Field Name: Time:!in: out: —l
Plant Devel.: Ht. {inches) Growth Stagé: . %Bud: %Bloom:
Soil Condition: wet i _loose light crust hard

Pest Count

Threshold] Status MAP

COMMENTS:

Common Abbreviations: AW=Alfalfa Weevil, CRWN=cr
SWPﬂSweep; VERT=Verticillium Wilt

own, PLH=Potato Leafhopper; PLT=plant; PRR

=Phytophthora Root Rot;
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Instructor, you will only need five of the magnifying glass to use as Potato
L eathopper Samplers. Cut out the five and use a paper punch to punch cne hole in the
center of each. Once accomplished laminate them for protection.
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ACTIVITY 13

Putting the Forage Production Plan Together

1. Learning Goals of this Activity

1. To have the opportunity to assemble the ideas you have gathered during the course
and develop tactical plans to pursue those ideas.

2. To have the opportunity to review the course, discuss individual issues, and find out
what other resources of programs are available.

11. Key Points

1. An idea has no value if it isn't remembered, it has potential value if it is
remembered, and real value £ it is acted on. This section is at least an opportunity
1o caich some ideas before they are forgotten.
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Approximate Dry Matter Capacity of Silos’

Depth Inside Diameter
of Settled of Silo

Silage (feet) 10 12 14 16 18 20 22 24 26 28 30
2 0 1 1 1 2 2 2 2 3 3 4
4 1 2 2 3 4 5 5 6 8 9 10
6 2 2 3 4 5 7 8 10 11 13 15
8 3 4 5 7 9 11 13 16 18 21 24
10 4 S 7 9 11 14 17 20 24 28 32
12 S 7 9 11 14 18 22 26 30 35 40
14 S 8 11 14 17 22 26 31 36 42 48
16 6 9 12 17 21 26 32 37 44 51 58
18 7 11 14 19 24 29 35 42 49 57 65
2 8 12 16 21 27 33 40 47 56 65 74
22 9 14 19 24 30 38 48 54 64 74 85
24 11 15 21 27 34 43 S2 61 72 83 96
26 12 17 23 30 38 48 58 68 81 94 107
28 13 19 26 35 44 53 64 76 90 104 119
30 15 21 29 38 47 59 71 84 99 115 132
32 16 23 32 41 52 65 78 93 109 127 145
34 18 25 34 45 57 70 gs 101 119 137 138
36 19 28 37 48 62 76 92 109 129 150 172
38 21 30 41 53 67 gy 100 118 139 161 185
40 22 32 44 57 72 g9 107 127 150 173 199
42 24 34 47 61 77 a5 115 137 161 186 214
44 26 37 50 65 gy 102 123 146 172 200 229
46 27 39 53 69 g8 108 131 155 183 212 244
48 29 42 56 74 93 115 140 166 195 226 260
50 31 44 60 78 99 122 148 175 206 239 274
52 32 47 64 g3 105 129 157 186 219 254 291
54 34 49 67 g8 111 137 165 197 231 267 306
56 36 51 71 93 117 144 174 207 243 282 324
58 38 54 74 08 123 151 183 218 261 297 339
60 40 56 78 102 129 159 192 228 273 309 357
g2  To find the tons remaining 135 167 201 239 287 324 374
64 in a silo after part of the 142 174 210 250 301 339 391
66  silage is removed: (1) find 140 182 219 260 - 314 354 407
63 the tons of silage when the 155 190 228 271 328 360 424
70 silo was filled, (2) find 162 198 237 282 342 384 441

the tons in a silo filied t0 -

72 the height equal to the depth of silage 293 356 400 458
T4 removed, {3) subtract the number of tons 305 371 415 476
76 in Step (2) from the aumber of tons in 316 385 431 493
78 Step (1). Example: A 20 foot silo filled 08 400 446 511
80  to a settled depth of 60 feet and 22 feet were 339 415 462 528

fed off. (1) 20 x 60 equals 159 tons (2) 20 x 22
equals 38 tons (3) 159 minus 38 equals 121 tons remaining.

* This table was adapted from a silo capacity table developed by the National Silo Association, 1201 Waukegan Road,
Glenview, Illinois and added to by the Department of Agricultural Engineering and Agricultural Economics, the University

of Wisconsin,



Dry Matter Tonnage For Corn and Hay Crop Silage

Average
Width (Ft)
12

16
20
24
3C
40
50
60
70
80
90
100

Density°
% Vol. Loss®®

° Deusity increases with depth 4%/2 ft.

In Well-Packed Horizontal S

Average Depth of Silage (Feet)

dos

6 8 10 12 14 16 18 20
Dry Matter (Tons/Foot of Length)
0.4 05 g7 0.9 1.1 1.3 1.5 1.7
0.5 0.7 1.0 12 14 17 20 23
0.7 0.9 1.2 L5 1.8 21 25 29
0.8 1.1 1.4 1.8 22 26 139 3.5
1.0 1.4 1.8 22 27 392 3.8 4.4
1.3 1.8 24 30 35 43 50 538
L7 23 30 37 45 54 63 73
20 27 36 45 54 64 75 87
23 32 42 59 6.3 75 8.8 10.2
26 37 48 59 7.2 8.6 10.0 116
3.0 4.1 54 67 8.1 9.6 11.3 13.1
33 46 60 74 9.0 107 125 145
11 11.44 11.9 12.38 12.83 13.40- 13,94 143
83 63 50 42 3.6 31 28 25 1

°° Percent volume loss with top surface spoilage 0.5 ft. deep

* Top spoilage can exceed 15%
and be less than 5%
with carefully placed

* Average dry matter retention vs. bur
in § silos for hay crop silage
in 40 silos for corn silage (1978 chore red.)

35%
86%

* Summer feeding rates should uge 172
winter rates can be 1/4 fo

with poor procedures

ied bags on 11 farms

ft. of exposed face daily

on very large horizontal silos or
and weighted plastic



Corn _Grain Conversion Work Sheet

Percent Tons as Conversion Dry Shell
Moisture Harvested! Factor’ Equivalent
Ear Corn: o T + = bushels
% I = =
Shell Corn: 5 T = = bushels
) T - —_— =
Total bushels

'Use Table 1 below. 2{Jse Table 2 below.

Tower Silo Capacities Moisture For High Moisture Corn

Tons High Moisture Ear Corn" Tons High Moisture Shelled Corn®

Settled Inside Diameter in Feet Sealed Storage '
Depth 14 16 18 20 20 Feet Diameter

15 47 62 78 97 113

20 65 84 107 132 154

25 g3 108 137 169 192

30 102 133 168 207 235

35 121 158 200 247 274

40 142 185 234 289 320

45 163 213 269 332 360

50 185 241 305 377 407

S5 271 342 423 448

60 302 381 471 ' 498

65 421 520

70 462 571

YBased on 33 percent moisture content.  “Based on 28 percent moeisture content.
HMEC stored in horizontal silos will range from 40 to 42 pounds per cubic foot.

Corn Conversion Table

Percent Tons of Shelled Corn - Percent Tons of Ear Corn Needed
Moisture ~ Needed to Equal One Bushel Moisture in 10 Equal One Bushel of Dry
in Kernel of Dry Shelled’ Whole Ear Shelled Corn'

14.0 0.0275 14.2 0.0335

15.5 0.0280 16.0 0.0342

16.0 0.0282 16.6 0.0345

18.0 0.0289 19.7 0.0357

20.0 0.0296 22.6 0.0370

22.0 0.0300 252 0.0384

24.0 0.0312 279 0.0399

26.0 0.0320 30.0 - 0.0414

28.0 0.0329 32.6 : 0.0428

30.0 0.0338 34.6 0.0443

32.0 0.0348 36.4 0.0457

35.0 0.0364 39.3 0.0479

T~om tchel of no. 2 corn at 15.5 percent moisture content.



Estimating Yields

Wagon Toad Chart (Dry Matter)
Hay Tons Corn Silage

Small 14’ Wagon Load 1.5 - 18
Large 14’ Wagon Load 1.8 21
Small 16" Wagon Load 1.7 20
Large 16' Wagon Load 2.1 24

Conversions

Tons of DM, 35% D.M. Silage 45% D.M. Silage
15 4.7 3.3
1.7 5.3 3.8
1.8 56 4.0
2.0 6.2 4.4
2.1 6.6 4.7

2.4 7.5 53
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Managing
Animal Manure
as a Resource
Part li: Field
Management

by Stuart Klausner and
David Bouldin
Department of Agronomy
Cornell University

s,

On most livestock farms, mandre is a
major scurce of plant nutrients. The
nutrients in manure can be used very effec-
tively in crop production, and thelr proper
management can matenally reduce tertiizer
costs.

This publication will discuss the
managerment practices necessary to
increase aconomic henefits from rmanure. It
will also provide exarmples and work sheets
to calculale (1) the guantity of nutrients
praduced on the tarm, (2) an estimate of
nitrogen avarability, and (3} a rate of appli-
cation to meet a spacified nutrient require-
ment. This is the second fact sheet of 2
two-part series. The first one, entitled
Managing Arimal Manure 35 a Hesource.
Pait I Basic Pancipies. should be read first
pecause it covers the pasic concepts
conceming the nutrient goment of manures,
the farms and behavior of nitrogen and its
effect on crop yield. and the use of manure
a5 a source of plant nutrients

Nutrient Management

The first priorily of a land application
program is 10 incorporate manuré into an
pverall soil fertifity program. As a first step,
the quaniity of nutrients produced should
be compared with the total nutrient
requirernent of your crap rotation. Using
this information, a management program
can be developed to ensure that manure
will supply & major nortion of the nutrient
requirement.

SOIL FERTILITY
Managing Animal Manure

: Part 11 Field Management
Page: 101.00

Date: 3-83

If the crops require mMore nutrients than coliected in a siorage can also pe deter-
the manure contains you should consider mined. Muttiply the number of cubic feet of
cranging management practices 10 manure in a storage system by 62 {use 55
conserve more of the nutrients. On the for very dry manure) and divide by 2,000 to
other hand, if there are more nutrients in estimate lons, For a liguid storage, multiply
{he manure than are needed, there 18 No cubic feet by 7.5 to obtain gallons.
advantage in changing management {0 The example given in this work sheet
conserve mMore unless you can sell the snows that for an average New Yark cairy
excess, or the convenience or 2rviron- farm about 1,800 tons of manure are
mentat concems outweigh he BCoNCMIC produced each year. containing approxi-
returns, or it enables you 1o manage ather mately 18.000 pounds of nitrogen, 9,000
areas more eftectively pounds of phosphate. and 16.000 pounds

of potash.
Nutiient Production

Wark sheet no. t will help you approxi- Nutrient Availability

mats the total weight of manure and the The nuirients in manure cannot be
pounds of nitregen, phosphorus, and potas- substituted for the nutrients in commercial
sjum that are produced each year on your fertilizer on a pound-for-pound basis. A

tarm. It is worthwhile to have the manure portion of the nutrients in manure is not as
analyzed periodically and 1o use the resulls readily available nor can thess nutrients be
in work sheet no, 1.1t an analysis i3 not as efficiently applied as those in fertilizer.
available, table 1 can pe used to approxi- Tharefore, the amount of fertilizer nitrogen
mate the nutrient content. However, relying  that manure <an replace has to oe calcu-
too heavily on average values may do lated. while the phosphorus and potassium
mare harm than good. Table 1 also pro- contribution can be measured by S0l

vides a rough estimate of the guantity of testing on a regular basis.

rnanure produced gach year. The amount

Total Manure Nitrogen

Urine /J/ Feces

Organic N-mineralized Organic N (residuaﬁ—mineraiized
Ammonium N curing the year applied. from past applications

From manure %
applied available

G,

Dry matier

Time of %%
content avallable

application available

During the 40 1 year ago
growing season 0% 2 years ago
as a sidedress 3 years ago
injection for Greater than

row Crops. 50%

Spring $eason.
Reduce number
by 15 for each
day incorpara-
fion is delayed.

All ot_h}er o+
conditions

Figure 1. Estimated availability of the ditferent forms of nitrogen In manure




Nitrogen. Typically, about 50% of the
nitrogen (N} in fresh manure is in the
ammonium form. Tho remaining nitrogen s
present in an organic form. At every step
between production and its utiization by
the crop, ammonia is the most valuabie
and most easily fost component. It is also
the most variable component between
Management systems and, therefore, an
analysis of the manure Is useful to deter-
mine how much ammonia has been
conserved. :

The calculations that follow assurne that
the ammonium content was determined
from a representative sampling when the
manure spreader was being loaded. This
procedure accounts for armmonia losses
prior to land application, Because the
sample cannot he analyzed quickly enough,
Itis advisable to use this analysis for the
next cleanout period. The previous analysis
can be used for this timea period. For a
giver feeding and handling systern, the
nmonium content should not change
crastically.

The values in figure 1 can be used in
approximate the avaltability of the different
forms of nitrogen. Transfer these values to
Work sheet no. 2 1o estimate avallability
based on your management practice. To
determine the amount of nitragan that is
avallable from residual organic N, you need
1o have a previous manure analysis. If
unavailable, the current analysis will be a
reasonable approximation of what has been
appfied in the past. If previous rates of
application cannot be obtained, skip this
calculation. Save Your records for the
fLiture,

The exampls in this work sheet points
out that the amount of avalladle nitragen
will be low when manurs is Spread during
the fall of the year. The nitrogen value
increases considerably by applying and
mmediately incorporating manure in the

Fyou don't nave a manure analysis, skip
work shest ng, 2.

Phosphorus and Potassium. When
manure has been applied over a long
period of time, phosphorus ang potassium
cdn accumulate in the soit. Soil sampling
should be done on g reguiar basis because
the sail-iest lavel is 4 reflection of how
much phosphorus and potassium have
been applied from past manuring. The soil-
test value shouid then be Used to deter-
mine the amount of fertilizer needed.

When establishing a crop, phosphorus is
used more eificiently if it is banded close to
the seed with the planter. Broadcasted
manure is not an efficient method of
applying phesphorus and, therefore, should
nct be used tg satisfy the entire fertilizer
phosphorus (P203) requirement for crop
establishmant. When the commercial fertil-
izer recommendation is less than 40
pounds of P,O; per acre, use a row-placed
fertifizer to satisiy the entire requirement. If
tha recommendations exceed 40 pounds,

and K0 fertilizer recommendations. There

won't be much change hecause of a single
application. Any change will be reflactad in
next vear's soii-test analysis and will result

inan adjustinent in the fertiizer recommen-
dation,

Regardless of how much manure s
applied, it is usually advisable to uze a row-
placed starter fertilizer containing N, P,0.,
and K;0O when establishing a nonlegume
“crap. The nitrogen can he efiminated when
estabiishing a Jlegume.

appiy 40 pounds of fertilizer in the row and
then use an appropriate rate of manure to
make: up the differonce,

For topdressing hayfields, the prosphorus
in broadeasted manure Is probably as effi-
ciently used as the phosphorus in broad-
casted fertilizer.

Potassium can be used efficiently by
plants as either a broadcast or banded
application. The fertilizar potassium (K,0)
requirement generally can be met with the
appropriate amount of manure.

If manure was applied after the soil test
was taken, continue to follow Cornell's PO,

Table 1. Approximate quantity of manure produced and most probable average {and
range) of dry matter and nutrient compasition of manure at the tima of land application

Manure proguction

Handiing oer animai unit Ory Avaiabia N
System {1000 b lve wi malfer Tatal N A 5 PO K.
ons. yr (%) T e e e e B O e e
MNonbiqurd Dairy 15 15 1g 5] 3 5 8
{12-20) B-12; i5-83 {3-51 14-86 i7-10)
Swine 15 12 12 7 5 9 8
112-18) 110-18) {6-13) {3-8; 18-13) (712
Paoultry 10 50 35 17 2 55 22
135-55} 122-40) 12-18) {6-12: (38-80) [15-25)
Galiyrt BT000 @&t oo
Liquid Dairy 5600 10 27 18 10 13 24
(8-12) (22-34) 112-20) (7-123 (10-15, (20-304
Swine 8200 4 35 22 T4 25 20
{3-6} (25-50}) {16-34) (1G-2 [18-30) (15-30
Pouitry TBOC g 40 27 19 35 15
[5-10} (25-503 {16-34) 112-243 122-483 (10-20;

= — —
NOTE: Lisa these averages if 2 more accurate estimale is NGt avallable. The majority of samplas fall within the rangs
given.

" Use column A for spring and early summer applications that are incorporated within 1 day. Use column B for an
other conditions.

T Inciudes dilution water

Table 2. Approximate manure spreader capacities
\_ﬁm&%im___.;
L Nonliguid Systam )

s

8. Spreader volume
measuwe all dimensions in feet apg fenits of leet
1. box spreacer cubic feet = langth » wigth = average depth
2. barrel spreader:  cubic feet = 0.393 = B (lameter squared} < length
3. tregutar shapes: partition the various shapes into rectangies as best as possible and calculate the voturme
of each as: cubic feet = length = width = depth. Add the volumes together for the total
b Spreader capacity '
1ons per load = cubic feel x 62 b per IF fuse 55 1n per 2 for extremety dry manure}
e e B per i

2000 b per ton
1. Liqug System

a. Tank spreader. use manufacturer's data to determine gation capacity. Estimate the percentage of a full foad
There are approximatety 8300 b in 1000 gal

Thousands of gal per foad = gal + 1000



Rate of Application

The rate of application shouid match the
nutrient requirements of the Crop as closely
as possible. fn a practical sense, complete
ulllization is impossible because the ratio of
Mg PO to KO in the manure wil not
malch the ratio needed by the crop. On
same farms. there are more nutrients than
are needed and they will accumulate in the
sail. Further accumulation will ocgour from
overapplving tertilizer. On the other hand,
whaeg the nutrient needs cannot be met
with manure, lertilizer should be used 1o
make up the deficit.

It takes some planning and pancil-
pushing to devise an application rate that
fils a particular cropping sequence. Work
sneet no. 2 is offered to determine this rate.
The work sheel is divided into several
sections, which deal with 1abulating the
nutrient requirement of the crop. the
Autrient content of the manure. the rate
needed o supply the nutrient having e
highest priorty, and the guantity of
commercial fertiiizer needed in addition to
the manure.

The nitrogen reguirement of the ¢rop can
ne determined by using the appropriale

Work Sheet No. 1. Estimating the guantity of manure, nitregen. phos

tables in the current issue of Cornel
Recommends for Field Crops. Use the
nitrogen recommendations listed for condi-
tions whaere manure was not applied,
because you need to know nNow much
nitrogen must be added by a gombination
of manure and fertilizer. The fertilizer PO,
and K.O reguirements can te obtained
from a current Cornell scil test or from the
fartiizer recommendation tabies in Cornedl
Recommends for Field Crops.

As an added step in work sheet no. 3,
the number of spreader oads needed to
apply a given rate can be calculated. Refer
1o table 2 for the equations 10 determine
spreader capacity. The manufacturer's dala
are not always useful if given as a heaped
or struck-level capacity. This is hard o
maintain because of road spillage.

After the rate for each field is tabulated.
add the total amount of manure needad
and compare this with the amount
produced. it thera is excess, and the
manure cannot be sold. divide the excess
by the number of acres receiving manure
and incraase the rate accordingly.

General Considerations

When making a capital investment for
the purpose of conserving more nutrients,
make a careful economic analysis of the
change in your management. Nutrient
surpluses are not economical unless sold,
nul an expenditure 1o markedly improve
aither environmenial guakty or yous
managemant ability 15 a good investment,

A series of management guidelings is
offerad to obtain the maximum benefit from
manure.

1 Spund soil conservation practices are an
irmpartant part of land management
Surface runoff and erosion should be
controfled to conserve soll and plant
Autrients.

2 |t is best to apply manure just before
spring planting and 10 incorporate it as
scon as possible to reduce ammonia
tosses and odors,

5. Conserve the liguid during hancling. It
has a high plant nutrient content.

4 Fields thal require high rates of nitrogen
and that are low in phosphorus and potas-
sium should get first priority. '

phate, and potash produced each year

Example: A dairy farm has 75 cows and 50 heifers. The average welght of cows is 1300 lb and neifers average 500 1b. Manure is handied

as a nonliguid. Calculate the amount of manurg an

d quantity of N. PO and KO produced annually.

S :

Calouiations
e

Example

Your Farm

1. Determine the number of 1000 1b animal urits.

a. Tolal weight = no. of animals < weight per animal
(715 cows x (300 1bs) + (S0 heifers x Soo !és)
b. Animal units = total weight = 1000 lb per urit

122,500 + (000
2. Determine the quantity of manure produced

Quantity -
/5

Quantity = amount in storage » 12 + months of storage

3. Determine the nutrient vaiue of the manure.

Insert the nutrient value of manure

il system.

tons ar gal per animal unit from ta
fons x (215 umts

from a recent analysig or from table 1. N
Express as ib per lon for a nonliquid systern or as b per 1000 gal for a

K0 =

4 Determine the quantity of N, P.O-, and KO produced or collected annually.

Liquid sysler
b per yr =

Nanliguid system:

b per yr = 10NS pef yr from Ham 2 = ib per ton

/837 x /o
(837 ~ &

gai par yr from item 5 5 1000 # Ib per 1000 gat from item 3.

PO, =
K.Q =

from item 3.

i

= L.5 uam
or collected annually.
ble 1 x numper of animal urils of
- /1§37 Fons

/837 < %

P ———r




5. Similar to fertiizer, manyra Must pe
spread as unifermly as possible to avoid
efratic resuits.

&. Reduce the amount of commercial fertil-
izer addead to compensate for the nutrient
valle of the manurs,

7. Avoid spreading manure on havfields
with mare than 50% legume. The extra
nitrogen can encourage the grasses and
weeds at the expense of the legume. Hay
stands comaining more than 50% grass will
respond favorably to the added nitrogen.

8. Avoid overapplication. Nutrient additions

When applications must he made in the
fell or winter months, we offer the following
suggestions.

1. Apply 1o fields with the least slope and to
areas that are not subject 10 spring
flooding.

2. Major problems with late fafl and winter
spreading are frozen soil or deep snow that
makes fields inaccessible. Rutting of wet
soils provides runoi channels untit spring.
Accumulated manure from storages should
be spread before the beginning of contin-
HOUS snow cover. if a snow pack or an ice
sheet develops later, it will be over, rather

3. For daily spreading, the distance to and
the accessibility of fields should be consi-
dered. Areas of fimited access should he
used early in the winter. Easily accessible
lands can be used during periods of deep
500w cover. This practice helps avoid over-
loading fields close i the barn.

Nutrient ‘Monitoring

Use Cormneit University's soil testing
service and follow the recommendations to
ensure a proper balance of plant nutrients.
Keep a record of nutrient levels in a field
and use this information as the basis for

in excess of Crop needs have no economic
value and may enrich our water resources
urmnecessarily,

than under, the manure. This practice

: k - adjusting your manure management and
provides some protection from runofi,

soil fertlity program,

Work Sheet No. 2, Estimating the amount of nitrogen available for crop preduction

Example:; A dairy mantire sarmple was taken from a nonliquid storage faciiity and anaiyzed The folfowing calculations show how to
estimate the amount of mitrogen that wili be availaple during the growing season from the current manure application and from previous
apphecations. Assume that 25 lons/acre were apphed in each of the past 3 years, having an organic N content of 6 1h/ton,

Calcutations
—_— *—MH_——MM_L__
1. Insert the percentage of dry matter and the nitrogen value of the manure from the analysis in Ib per ton for a nonliquid system or |b per 1000 gal for a

liguid system. Organic N = Total N - Ammonium N

Example Your Farm )
Ory matter L _—
Total N+ Mn_@_ -
Ammonium N ‘&L‘Q)M ——

Qrganic M+

b _[és /ten

<. Determine the avallability of nitrogen during the first year. Available N = b of ammonivm N or organic N in itlem 1 x the percenlage of availabifity from
figure 1.

----- Quantily available from: - - - - -

Available N

- .Y /és{t‘ag
- 3.8 /43/bm

Organic N
(b = %)

4 x4
6X. Yo

Ammonium N
(it x %)

I[a.if ﬁ&o +
S , ro.delyyed A;jg Yy 35

Time of application

Examples: * .
Q‘Q gg§ Immed, mwrgomf}w} ¥x. b5 + 6X. Yp = 8.0 Jis {c‘fog
Your Farm; + v e—_—

3. Determine the availability of nitrogen from previous applicaticns, Omit those ysars when manure was not applied. Avaiable N per acre = application rate
from previous records in tons or 100Q's of gal x 1b of arganic N per ton or per 1000 gat x kercentage of availability from figure 1.

————— Quantity avafiable from resigual organic N from: . . . _ .

1 year ago 2 years ago 3 years ago Rasidual N
(rate x N x 9) {rate x N x g} (rate x N x %) availabifity
Exampie: LS bX.Ir . ASxbx.05 . ASXbX0L | 788 J4s/ae
Your Farm; : + + =

* Some laboratories may report their nitrogen results under the heading "ritragen” and “ammonium or ammonia N." The larger of the two numbers is
total N. Many laboratories do not report arganic N simply because it is the difference betwsen total N and ammaonipm N,



Wwork Sheet No. 3. “gtimating a rate of application

Example: A dairy farmar wants to apply a ronfiquid, lightly bedded manure to 2 1 5-acre cornfield. it will be applied in the garly spring and

incorporatiori witl be delaysd for one week. Manure had been applied oftert in the past Determine (1) the rate of applicatiori to meet the

nitrogen requirement, {2) the amount of P05 and K0 applied in order to meet the N requirement, (3) the amount of commercial fertilizer
ceded and {4} the number of spreader loads neaded to apply the desired application rate.

n
Your Farm

Calculations Example

1. Deterrnine the nutrient needs of the crop. d

a. Crop.tc be grown _”D_f_fl___’ —
b Insert tne quantity of N, P2Os and K,0 needed. Express as ib per acre. = _LZ.L_&_-E,ZQ&— e

Pan = ‘5 dc

_do /fés/ac
vo- 4o lés/ac

2 Determing the nutrient vaiue of the manwe.
. Insert the nutrient content of manure. Express as ib per ton for a nontiguid
systam or as b per 1000 gal for a fiquid Sysiem.

1. availapie N from work sheet no, 2 of table 1 = 2 ff_ 155 Zfén

o from recent analysis or table 1

3 from recent analysis or table 1

sza = m
KO = _Z,,_Um/fea_

9 Determine the rate of application.
a. Nutrient having the highast pricrity. = __TA{___,_— e
1. amount of this nutrient to ne supplied by manure. Express as b needed /J
in ifern 1h minus amount applied at planting. = 5 O lesjac [ —
120 - 3o lbs at planting
3. |f nitrogen. sublract residual N availabity from work sheet 2 = M&__—— e ——
90 Jbs - 29 /6 res;dual
n Rale of manure needed 10 supply the nutrient having the highest priority
titem 3a + ftem 2a). Express in (ons per acre for a noriguid system of as '2 < {_
1000's of gal per acre for a liguid system. of 244 /5:/1‘011 - &S _TONs AGL_ -
c. Pounds of N, P20- and KO applied per acre with manure.
1. N valus fram 2a1 » manure rate from 3b + residual N avallability from 3 /é
work sheet 2. ’e.qx25‘+17 N:A__Z__+_._5n.——--— -—
5. Pa0s value from 2a.2 x manure rate from 3b 3 £ A5 P05 = ﬁiﬁ;ﬁ—, [P
3. Ku0 value from 2a.3 x manure rate from 3 ¢« 15 K0 = 2l5 lbs e
. Fertilizer
4. Determine the amount of commercial fertilizer needed recommendation
from the Cornell Soll Testing Report ;
a4, available N from manure = %9 /b5 N= _3 o._f___/_észa.c__ I
b, soil test P value = 9 (/“j'l‘) £,05 = o lbs/ac [ —
c. ol test K value = jio (m edivm ) K.0= IO /bs/ac e
5. Delerming the number of manure spreader loads required 1o apply the application

rate in 3b.
a. Spreader capacity {Use equations from table 2).
1. liquid systerm.
(Express in units of 100('s of gal per load.)

2. nonliquid system:
cu ft of spreader =

/3.9 x 4.5 '« 2.4
150 47 x 62 /és/,tt3 + 2000

tons per ioad =

h. Number of loads needed.
1. loads per acre = manuré rate in 3b + spreadef capacity from 52
a5+ 4L

2, loads per field = loads per acre * acres

LY ;Efa

_ 44 foens/load

. 54 loads /ac

. $1 loads

e —_———

SH xS
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Introduction

Short duration grazing (SDG) is the most advanced form of
what is commonly referred to as rotational grazing. Unlike
other grazing systems, SDG combines the principles of ecology,
agronomy, plant physiology, and animal nutrition in a manage-
ment system that promotes high forage yields, enhanced forage
quality, increased harvest efficiency, and thus maximizes
animal production per acre.

SDG invotves subdividing pastures into grazing units calied
paddocks. The size and number of paddocks depend on the
level of pasture productivity, stocking rate of livestock, and the
desired speed of rotation. Individual paddocks are grazed one
at a time in a planned order with livestock occupying each
grazing unit for a period long enough to harvest the available
forage, but not so long as to allow grazing of the regrowth of
plants previously grazed. Generally, livestock are moved to
new paddocks at least once per week., The most intensive
systems may move livestock to new paddocks fourteen (14)

Figure 1. Relationship between leaf
area and stored

roct energy.
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times per week. After each paddock is grazed to the appropriate
stubbte height for the plant species present, the fivestock are
moved to a new paddock. Plants in paddocks previously grazed
are then allowed to regrow and regain vigor before being
grazed again, '

Understanding How Plants Grow

The first step in understanding how SDG increases pasture
productivity is to examine how pasture plants grow and
respond to grazing.

A forage plant is a living system comprising two connected
and dependent parts, There is an above-ground portion
consisting of stems and leaves, and a below-ground portion
composed of roots and root hairs. The roots and root hairs
extract moisture and nutrients from the soil while the green
leaves and stems convert light energy from the sun into energy
for growth through the process of photosynthesis. (See figure

L)
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Dasrell L. Emmick, Grassiand Specialist, Soil Conservation Service
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S Through the process of photosynthesis light energy
from the sun is converted inio energy for growth.
However, for maximum preductivity an energy balance
must be maintained between leaf area and stored root
energy.



Surplus energy generated by this process is stored by the
plants as carbohydrates or sugars in the roots and stem bases,
This stored energy is available for use by the plant to initiate
growth in the spring or after defoliation, and to provide
nourishment for survival over winter or during other periods of
environmenta! stress. Enhanced levels of growth and pro-
duction can only occur when an adequate energy balance is
maintained between the above-ground and below-ground
portions of the plapt.

Effects of Improper Use

Although not generally appreciated by livestock producers,
the grazing animal exerts an extremely negative impact on
plant productivity. Through the forces of defeliation, tramp-
ling, and fouling with manure and vrine, the grazing animal can
mfluence what plant species can or cannot survive in 2 given

pasture. In some cases the combined impacts of severe
defoliation, trampling, and fouling of a pasture have been
shown to reduce forage yields by as much as 60% as compared
to the hay yield on the same field. Of the three negative impacts
previously mentioned, uncontrolled defoliation is the most
detrimenial to pasture productivity ag depicted in figure 2,

Frequent and/or severe removal of leaf area disrupts the
normal growth and ENnergy storage pattern and if continued
over time reduces plant vigor, yield, and persistance,

Frequent leaf area removal not only reduces the above-
ground forage yield, but also causes a decline in root volume,
The loss of root volume reduces the plant's ability to extract
moisture and nutrients from the soll and thus decreases the
plant’s capacity for regrowth. Asa result, even though adequate
soil moisture and fertility levels may be available for rapid plant
growth, the plants are unable to respond.

Figure 2. Forage response under uncontrolled
harvest conditions or continuous grazing

management.
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Reducing the Impacts

A short duration grazing system can reduce the negative
impacts exerted by grazing animals by controlling the periods
of grazing and non-grazing. Generally, grazing periods of seven

Uncontrolled leaf area removal over time
results in declining forage yieids by dis-
rupting the energy balance between the
above-~-ground and below-ground portions
of the plant. . .

days or less fofllowed by rest or regrowth periods of 20 to 40
days will maintain pasture plants in a healthy, vigorous,
condition as shown in figure 3.

Figure 3. Forags response under controllad harvest conditions or

rotational grazing management.
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Controlling leaf area removal and providing adegquate recovery periods between harvests helps to maintain pasture plants in a vigorously

growing, productive condition,



As a result, available moisture and nutrients are more
effectively utilized.

The actual length of the regrowth period will depend on the
species being grazed, and climatic conditions influencing
growth.

Compared with continuous grazing which over time reduces
plant productivity, SDG improves plant productivity and
results in increased forage production.

Biological Growth Response

The second step in- understanding how SDG increases
pasture productivity involves the most important concept—the
biological growth response. With few exceptions the rate of
growth and development of living organisms Drogresses
through three separate and distinct phases.

As presented in figure 4, there is an early slow growth period,
a mid-rapid growth stage, and a late or mature phase
characterized by a declining rate of growth.

Figure 4. Biological growth response.
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Growth of plants and animals pregresses through three separate
growth rates represented by an early slow growth period, a mid-
rapid growth stage, and a mature or late slow growth period.

The growth and development of silage com is a good
example of this “S” shaped growth response. When corn is

planted in early May in the northeast, it is axpected to be “knee

high by the dth of July.” This time period represents the early
siow growth period, with the plants taking about 60 days to
accurnulate 1% to 2 feet of growth. During the next 60 daysthe
mid-rapid growth rate is reached and the plants may triple in
height. Finally the corn plants mature during the late slow
growth period. ‘
Pasture plants follow a similar pattern of production. How-
ever, unlike corn which is harvested only one time at the end of

the growing season, pasture plants are subjected to multiple
harvests throughout the growing season. Unfortunately, grow-
ing conditions do not remain consistent over the season and this
adds on additional seasonal factor with which we must be
concerned.

Seasonal Patterns of Production

Most forage species used for pasture in the northeast are
cool-season plants. These plants begin growth early in the
spring when temperatures reach approximately 40°, with
maximum growth raies occurring at 70° during May and June.
During the mid-seascn plants enter a period of reduced growth
rate or in some cases dormancy. This is due 1o the nature ofthe
plants and is accentuated by high summer temperatures and
low soil moisture levels. With the arrival of cooler temperatures
and increased moisture availability associated with fall, the
plants again enter a period of increased growth activity.

Although plant development follows the general “S” shaped
growth curve, actual growth rate is largely dependent on
species and climatic factors, and will vary over time as
demonstrated in figure 5.

Figure 5. Seasonal differences in biological

growth response,
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Pasture plants exhibitthe *$" shapec biclogical growth respense
putit changes with the season. During the more favorable growing
conditions of spring and fali growth rates are at a maximum.
Summer is a time of reduced growth activity.

Forage yield is related to plant growth rate. Greatest yields
occur following periods of maximum growth rate in the spring
and fall, with reduced yields resulting from the slower growth
rates of mid-summer. Figure 6 represents the seasonal pattern
of forage accumulation. Late spring and fall are the two periods
of most active growth and greatest productivity, with mid-
summer a period of reduced productivity. The fall period,
although more productive than mid-summer is not as pro-
ductive as early spring because among other factors, the shorter
days of fall do not provide adequate day length for optimum
plant growth.




Figure 6. Seasonal pattern of focrage

production.
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Spring and fall are the most active growth perfods for pastura
plants, with summer a time of raduced growth rate and declining
yield.

Applying the Concepts to Set Up a Grazing System

Although the principles and theories presented to this point
are useful in demonstrating the concepts relating to plant
growth and grazing influences, in order to apply this informa-
tion {0 on-farm situations the elements of time and yield must
be expressed in numerical form. .

The data presented in figure 7 was collected at Corneli
University over a two-year period and demonstrates that
increasing the rest interval between harvests can improve dry
matter yield.

The “S” shaped growth curve can be readily observed and
used to predict yields with given rest periods. Although actual
on-farm yields will vary from pasture to pasture, the pattern of
production can be predicted and used to organize a short
duration grazing system.

The highest levels of production with a SDG system occur
when arimal feed requirements are in balance with forage
production levels and pasture acreage. Although this may at
first appear to be a difficult task, the following guide has been
prepared to assist with the process, It should be kept in mind
however, that once the system is in place some adjustments
may be necessary to achieve the highest levels of efficiency.

Step 1. Determine your animal units to calculate how much
dry matter per day you need. Rule of thumb: Grazing
animals consume 2.5 Ibs. of dry matter (DM) per 100
Ibs. of body weight each day: -

Example: 150 1b, sheep eats 3.75 [bs. DM/day
1000 1b. growing cattle or dry cow eats 25
Ibs. DM/day
1200 Ib. dairy cow or a beef cow and her
nursing calf eats 30 lbs, DM/, day

Step 2. Determine how many acres you have in pasture and
calculate it's productivity. Use hay yields to estimate
forage availability per grazing rotation after 20 days
rest in spring and 40 days rest in summer and fall,
Rule of thumb;

Hay Yield Tons/Acre/Year 3.5 3.0 25 20 15 10

Forage Available Ibs. DM/ac 1000 850 700 570 425 285

Figure 7. Pasture dry matter vield as
a function of time
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NUMBER OF DAYS REST ON REGROWTH

Maximizing dry matter yieids from pasture is a matter of increasing the rest periods between
narvests. However, as the summer progresses the rest pericds must be increased. During the
August-September period rest periods may have to be twice as long as what is needed during

the May-June period.



Step 3.

Step 4.

Decide how often you wani to rotate the livestock 1.€.,
change to a fresh pasture sub-division. Milking herds
should notstay on any paddock for more than 3 days,
and for maximum milk preduction, stay only 210 }
day. For beef, sheep, horses, ilarnas, and bison stay no
tonger than 7 days

Calculate paddock size based on the results from steps
1,2, and 3.
Example:
1. Assume a dry matier requirement of 300 1b./day:
%0 sheep of
12 beef cows Of
10 dairy cows
_ Fstimated pastare productivity from hay yields:
1000 To. DM/ 20-40 day rest pericd.
3. Grazing period: 4 days per paddock.
4. Tnorder to meet the dry matter requirements of our
livestock for a 4 day period: 300 ib. DM/ day
% 4 days = 1200 Ib. DM
Therefore
1200 lo. needed

1000 1b./acre available

= 1.2 acres/paddock

Step 5.

NOTES

2202.5

auesr
4 days/paddock

Determine how many paddocks are needed. This is
based on the need to have enough paddocks (0 satisfy
the 40 day rest period in summmer and fall.

40 days
+ 1 = 11 paddocks

NOTE: Because of the seasonal difference in forage
production, paddocks 1-6 will provide the
dry matter for grazing during the spring flush
(rapid growth) period. Paddocks 7-11 shouid
be cut for hay since if they are not the forage
will mature, rapidly decline in quality and
stop growth. As the growth rate of all the
paddocks slows, they will all be brought into
the grazing rotation.
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Relative Corn and Hay Yield
Estimates for Agricultural Soils

Within Each County of New York

Agronomy Mimeo 89-5
W.S. Reid and Karen Rhodes
Department of Agronomy
Cornell University, Ithaca, NY 14853

INTRODUCTION

The soils listed by county are from the USDA COunty Soil Survey publications updated as
of 1988, from the manuscripts of the unpublished surveys or from the current soil legends
being used for mapping in the counties. The yields shown in this Mimeo were taken from
the Master Soils List developed for the Agricultural Land Classification System for New

York (Agronomy Mimeo §9-4, W. S. Reid).

DEFINITIONS OF TERMS FOR THE YIELDS LIST FOR AGRICULTURAL SOILS

These are the definitions for the column headings in the soil and yield list. For more
information on each soil see the USDA Soil Survey for the county (if published), Soils of
New York Landscapes by M. G. Cline and R. L. MArshall, Bulletin 119, Cornell University,
1977, or contact the local SCS or Cooperative Extension office.

Map Symbol 1 - Map symbol is the symbol on modern soil surveys representing the soil
name. The symbol is usually a capitol letter followed by a small letter then another capitol
letter. The first 2 letters represent the soil name and the last capital letter represents the
soil slope. If the county soil survey has mot been completed the soil name may be

represented by numbers.

Soil Name - A soil name is usually the name of the village, town or place near the site the
soil was first officially described. “The soil name (and the official soil description) does not
have to originate in NY, thus the name may not be from NY. A soil is defined by a range
of properties; therefore, the soil at a given site or spot can vary significantly from the typical
soil as would be described as representing the soil name. For example, the typical Honeoye
soil is described as having a texture in the surface of silt loam, but the surface texture can

vary from a fine sandy loam to a silt Joam.

Soil Slope - The soil slope is the change in the elevation per 100 fect distance or the
percent slope. It is the representative slope for the are not just of a certain spot or line. The
slope is currently mapped as ranges such as 0-3(A),3-8(B),8-15 (C), 15-25 (D), 25 -
35 (E) etc., but other ranges have been mapped. The soil slope is a very important
property. It is the major factor in soil erosion, but also affects water permeability, ease of
cultivation and surface drainage. Usually soil erosion is excessive when soils with greater
thaw than about 15% slopes are plowed more than 1 year in 10.




Soil Texture - Soil texture is the percent sand, silt and clay present in a soil. The texture
is placed into ranges that have similar properties and are called textural classes, These
classes from the most coarse are sands (S), loamy fine sands (LFS), fine sandy loams (FSL),
sandy loams (SL), loams (L), silt loams (SiL), clay loams (CL), silty clay loams (SiCL), and

clays (C).

The large particles in soils also influence the soil. These particles are gravels (Gr) and
gravel sized particles (Channery-CN and Flaggery-Fl), stone (St) are the next larger
particles and the largest particles known as boulders {By). If there are a great number of
- these particles then very (V) or extremely (X) is added fo the medifier; for example, Very

~ bouldery (ByV).

(P, 8 to 14 inches), and very poorly drained (VP, < 8 inches). The soil drainage rankings
are very important to the Crop species selection, crop yields, and length of hay stands.
Alfalfa is not suited on a poorly drained soil and the stand will not normally last longer
than 3 years on a somewhat poorly drained soil. Likewise, the excessively well drained soil
can normally be worked 1 to 3 days following a 1 inch rain in the spring, well drained, 1
te 3 days, moderately well drained, 3 to 5 days, somewhat poorly drained, 4 to 6 days,
poorly drained, about 7 days, and very poorly drained, about mid-July.

pH - A natural soil pH of Hj (high) is, in this case, the result of lime in the soil profile
from the parent material making the soil a neutral to alkaline PH (naturally a pH of 7.0
or above) or of Lo (low) pH with no lime in the profile and the natural pH is usually 7.0
or below. A low soil profile PH means that lime has to be added for optimal yields while
most of the high profile pH’s lime does not have to be added except in rather uncommon
situations of sandy surface soils that have leached over the years.

Yrs Corn - Years that corn is permitted within 10 years of a corn-hay rotation as
determined by the Universal Soil T.oss Equation. This equation uses the slope of the soil,
the average length of siope, the soil type, the rainfall intensity and amount, the Crop cover
and erosion modification practices such as terraces to estimate the erosion. The erosion is
then compared to the soil formation rate to determine the soil loss permitted and the
number of years that the area can be in corn.




Index for Corn - The relative yield of potential or percent yield potential for corn as
compared to the best soils within the state (Hamilton or Genesee with a vield potential of
26 tons/acre)> Thus if the soil is a 0-3% slope Red hook gravelly silt loam with a yield
potential of 18 tons per acre, the relative yield is 69% (18/26 times 100).

Yield of Hay - The hay yield is the yield for alfalfa-grass mixtures grown on the better
drained soils, but as the yield potential drops below 4 tons/acre, the yield potential is for
birdsfoot trefoil. These yields were also estimated from the soil properties for most of the
soil types as described for corn because measured yields are not available.

Index for hay - The index is calculated for the hay yields in much the same manner as for
corn except the best hay yields are estimated to be 6.0 tons of 15% moisture hay per acre.

TDN Yield - The TDN yield is the yield of total digestible nutrients computed by the
formula of [(yield X years of corn X 0.2) + (10 - years corn X yield b=hay X 05)] /10. This
produces the potential of the soil to produce Total Digestible Nutrients.

Index for TDN - The TDN index is computed as the other indexes except using the best soil
TDN or a value of 4.54. :

F Soil - Flooded soil is the rating of yield reduction expected by this soil flooding. THe
classes of flooding are R - Rarely flooded, S - Seldom flooded and U - Usually flooded. Not
only is the frequency of flooding important in determining yield reduction, but also the
types of crops that are likely to be grown at the time of flooding. Early spring (March)
flooding has little effect on corn yields, but reduces both the stand and yields of alfalfa.

C Soil - C Soil is Soil Class or whether the soil is in a Prime (P) or Important (I) farmland
class. Prime is some of the best land in the United States. Important means that there are
large acreages of this productive soil, but may have some major limitation to production
such as being very erosive.

Cap Soil - Soil Capability is a measure of the relative limitations to the use of soils.
Capability 1 soils would have no major limitations while 2e soils would have limitations
because of erosion. 3W soils would be wet. Not many 4 or 5 capability soils would be in
agricultural production without improvements.

G Soil - G Soil is the soil group for the purpose of the Agricultural exemptions to taxation.
Group 1 soils are the best while group 8 soils are usually only used for pastures. Group 9
and 10 soils are agriculturally nonproductive groups and have been omitted from this list.




INTEGRATED PEST MANAGEMENT:
A Strategy to Optimize Pest Control Decision-Making
for Field Crops and Dairy Cattle

Insects, pathogenic microorganisms, and
weeds, collectively referred to as pests, reduce
the yield and quality of New York field crops
that serve as the primary feedstuffs for dairy
cattle. Production of hi ghquality forages, grain
and straw at a reasonable costis a major factor
enabling the state’s dairy farm to maintain
profit margins. Pest induced loses and pest
control costs cutinto these profits. Dairy cattle
are also directly affected by insect and mite
pests which decrease animal health and lower
milk production.

To make optimal, cost effective and envi-
ronmentally sound management decisions
regarding pest control many growers are using
atechnique known as Integrated Pest Manage-
ment (IPM).

Could you benefit from using Integrated

Pest Management?

A producer can determine if they need

IPM by answering a few questions:

* Are pest problems frequently encountered?

* Are control decisions difficult?

* Can control costs be reduced?

» Are crop yields declining?

* Do I know the pests affecting yield and/or
quality of my crops?

* Do I know when pests have and have not
reached sufficient numbers to cause crop
losses?

* Do I have time to check for pests?

* Do I know the different cultural, biological,
chemical control options, and when they are
most appropriate and cost effective?

What is Integrated Post Management?

Integrated Pest Management (IPM} is a
CIOp management strategy that is intended to
help growers maximize the economic
efficiency, and minimize the petential envi-
renmental impact, of pest control decisions.
Through IPM, pest control decisions are based
on timely, individualized information that is
collected on current pest status, stage of
development and condition of crops, and
weather.

Keys to successful integrated pest man-
agement (IPM) are;

1) Early detection of pests,

2) Proper identification of pests and accurate
assessment of their potential for economic
impact.

3) Continued monitorin gofpests, their spread,
intensity or population size and frequent re-
appraisal of pest damage poteniial,

4) Employment of appropriate and timely
management strategies.

IPM uses relatively simple techniques to
collect important, individualized cropand pest
dataonaregular schedule. This information is
then used to measure the potential risk a given
pest, or combination of pests, may present to
the economic value of a crop; and provide
other useful information for pest control deci-
sions. This timely collection of pest, crop and
weather information is critical to using IPM as
an effective management tool. A key part of
the IPM philosophy is that g pest be present at



a particular number of amount known to affect
crop value, before reatment is justified. This
conceptinvolves theuse of an economic injury
level, i.e. thatpestdensity (number of pests per
unit area) at which control measures are €C0-
nomically justified. At these pest levels, the
costs of control are less than the expected yield
or quality loss, the CTOp wouid suffer if control
actions were not taken. Employment of pest
control options are justified on the basis of
preventing pest densities from reaching the
economic injury level.

Determining the number of pests present
in a crop, ata given point in tirne, requires that
crops be monitored, 2 practise also referred to
as crop scouting, on a regutar schedule. Crop
monitoring acts as an “early warning system”
to identify potentially serious situations be-
fore the economic injury level is reached and
economic losses occur. When collected early
enough, this information on peststatus enables
producers t© make enlightened, cost-effective,
management decisions regarding pest control.
This information can help facilitate the selec-
tion of an appropriate and effective pest con-
trol option Or combination of options, from a
yariety of possible alternatives including:
cultural, biological, chemical, genetic and
physical.

Early detection of pests may also provide
opportunities for the use of pest control op-
tions that fit well with the timing of other crop
production activities; thus providing an addi-
tional means of improving the gconomic and
environmental efficiencies of crop produc-
tion. This pest monitoring information may,
for example, provide cues for timing cultiva-
tion of row crops, early harvest of alfalfa to
minimize pest damage, and use of techniques
to enhance the effectiveness of natural preda-
tors or parasites of pests. This information
may also assist growers 10 better time pest
control activities at sensitive life stages of
pests; “spot treat” isolated weed or insect

problems; use lower recommended rates of
materials when appropriate, thus reducing total
pest control costs; of utilize less toxic or lower
residual materials where possible. Timely
monitoring of crops also helps to avoid unnec-
gssary pesticide applications and expenditures '
by identifying sitnations where pests are either
absent or at levels well below those necessary
to canse economic loss. Weather data can be
used in combination with pest and crop status
information to help predict when environ-
mental conditions are favorable for develop-
ment of specific disease and insect pests.

Properly used, IPM techniques can help
maximize profitability of crop production by:
1) Correcting of avoiding crop and pest

management problems before economic
iosses occur;
2) Cutting production expenses by avoiding
unnecessary control actions; :
3)Helping growers identify the major limidng
factors to crop production.

Regular crop monitoring can provide im-
portant information on other aspects of Crop
production such as plant population, crop con-
dition, soil fertility, and drainage. This data
can then be used in combination with other
crop history information, to help develop long
term strategies to minimize the potential for
pest problems, and to further optimize the ef-

ficiencies of crop production.

(NOTE: Anindepth introduction to IPM tech-
niques may be found in the Cornell Field
Crops and Soils Handbook. Economic thresh-
old information and control options for pests
of field crops is published annually in the
Cornell Recommends for Field Crops, similar
information for pests of dairy cattle is cur-
rently available through the Cornell Pesticide
Recommendations).



Maximizing Net Profit, Minimizing

Environmental Impact

Once significant pest problems have been
detected, correctly identified, and accurately
assessed, informed pest management deci-
sions can be made. An effective pest manage-
ment strategy involves an evaluation of all
possible control alternatives; and results in the
selection of the most appropriate combination
of econcmically and environmentally sound
pestcontrol eptions. Appropriate pest control
techniques fora given situation may vary with
such factors as: Crop type; relative value or
intended use of crop; weather conditions:
development stage of ¢rop and pest at time of
infestation; presence and diversity of benefi-
cial organisms; and time until harvest. In the
past, many pest control alternatives have been
under-utilized, and a heavy emphasis has been
placed on the use of pesticides. Wise use of
pesticides is one of several management op-
tions available for controlling pests in a given
situation, over reliance on pesticides as the
preferred pest control option can lead to; de-
velopment of pesticide resistance; destruc-
tion of beneficial organisms; resurgence of
primary pests; or outbreaks of secondary pests,
previously held in check by various pesticide-
sensitive predators and parasites. Recently,
pesticide resistance has been detected for
several pests common to dairy farms in New
York including: comrmon lambsquarters and
smocth pigweed and house flies,

Many IPM practices can be exttemely
helpful in preventing economic losses from
pests. In plants, these may include such prac-
tices as: the use of resistant varieties; crop
rotation; cultural practices; optimal use of
biological control organisms; certified seed;
protective seed treatments; timeliness of crop
cultivation; improved timing of pesticide
applications; and removal or “plow down” of
infested plant material. TPM strategies may

alsobe applied to contro] pests thataffect dairy
cattle. These IPM strategies may include such
practices as: effective organic matter and
manure management; improved drainage in
and around barns and pastures; optimal timing
and application of pesticide treatments to ani-
mals or confinement areas; improved timing
of insecticide cartag application; use of pest
atiracting traps and baits; optimal use of bio-
logical control agents; and employment of
apprepriate cultural contro] practices.

There are a variety of ways that a grower
may obtain IPM information depending on
individual preferences and resources. Some
growers prefer to become IPM trained and
monitor crops themselves. Others prefer to
obtain this service through participation in
grower cooperatives, or hirin g agribusiness or
private agricultural consultants to provide this
information, Cornel} Cooperative Extension
isalso sponsoring pilot IPM programs in many
counties. Check with your local cooperative
extension agent to see if there is an IPM
Program in your area. Information on availa-
blility of privats agricultural consultants can
be obtained by contacting the Professional
Agricultural Consultants of New York, Inc.
2269 DeWinds Rd., Newark, NY 145 13.

In recent years, Cornell University IPM
programs have been developed to help better
manage many significant pests on a variety of
major crops grown in New York State. At the
present time in New York, IPM prograrns have
been developed for managing major pests of:
alfaifa, field corn, and dairy cattle, Additional
information is available for IPM techniques
forwheat and stored grain. Efforts are continu-
ally being made by Cornell personnel to ex-
pand IPM knowledge and program develop-
ment to additional commodity areas,

To assist individuals interested in moni-
toring alfalfa, field corn and dairy cattle for

pest problems, scouting calendars are pro-



vided as guides to when major pests of these
crops generally occur in New York.

For further information on Inte grated Pest
Management scouting programs or for infor-
mation on IPM practices for dairy cattle and
field crops in New York State, please contact
your local county cooperative extension of-
fice. Additional IPM information for dairy
cattle and field crops may be ob tained through
the office of the Dairy and Field Crops IPM
Coordinator, J. Keith Waldron, Comstock Hall,
Cornell University, Ithaca, New York 14853,

J. Keith Waldron, Dairy & Field Crops IPM Coordinator, IPMSupport Group 1/89




CORN IPM SCOUTING CALENDAR
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Hvst Grain

1

Western and Northern Con Rootworm Aduls
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ALFALFA IPM SCOUTING CALENDAR

) Seedling Diseas

Beek Dormancy

7 Somn De

Avg. date of Last Frost 32'F

{Cuming Date}
722

Wead Scouting/Frost Heave and Crown Rot Assessment/Stan

s (New S:.and)

d Count

ficiencies (under dry conditions)

Potassium Deficiencies

l
(Cutiing Date)
972 -9/

Avg, datc of first Frost 32°F

Weed Scouting/Stand Count/Crown Rex

Soil Sampling

" Phytopithora Root Rot

Scierotnia

AW Adult

AW Larvae

Alfalfa Blotch Leafminer

. Ruo

Anthracnose

. Cwn seascs ]

Sclerctinia

ABLM

ASB Stressed Plants

Comell University

Developed by: 1. K. Waldr

n, G. E. Bergstrom, E. J. Shields, R. R. Hahn, R

. R. Semey
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Plant

TRy
Emerge

| TR
Seedling (GSD)

Tiller Initiation (GS 2
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Tiller Formaton {G5 3)

Late Tllezing (G5 5)

mm
Stem Elcagation, Jointing 1% Node GS §)

| SRR
2* Node (GS i)

kg
Flag Leaf (G 8)
Flag Leat Fully Expanded (G5 9)

Boot Stage (GS 10)

TR
Heading Out (GS 10.1)
+ EmeEnEy
Flowering (GS 105

Milk (GS 11.1)

oo

Soft Dough (GS 11.2)
[ ]

Hand Deugh (35 1 .3)

Grain Ripe (GS 11.4)

Stand Coumt -

N-Top Dressing
WeedSurvey

Weed Survey, Phenozy Herbidide

Foliar Disca_ ly Fungicide if ary (G3 7-10.5)

i 1
Monitor Growth of Crop, Appiy PGR (GS 8.1) |

]
Harvest; Sprout Potential Harvest at
18-20% and Anificially Dry

[ ]
Seil Sample

‘ & c:su.n Fly

[

i Cornell Universit
Developed by: W, 1. Coz, G. E. Bergstrom, 1. K, Waldron, E. J. Shields, R. R. Haln o averzity
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Managing
Animal Manure
as a Resource
Part Ii: Field
Management

by Stuart Klausner and
David Bouldin
Department of Agronomy
Cornell University

e,

On most livestock farms, manure is a
major Source of plant nulrents The
nutrients in manure can ke used very effec-
tively in crop production, and their propel
management can materially reduce fertilizer
costs.

This publication will discuss the
rnanagement practices necessary 1@

increase economic benefits from manure. i

will also provide examples and werk sheets
to calculate (1) the guantity of nutrients

roducet on the farm. {2y an estimate of
nitrogen availability, and 13) a rate of appli-
catlon to meet & specified nutrient reguire-
mant, This is the second fact sheet of a
two-part series. The first one, entitied
wanaging Animal Manure as a Hesource.
part | Basic Principles. shauld be read first
because (i covers he pasic concepts
corcerning e nutrient content of manures,
the farms and hehavior of nitrogen and its
effect on crop yield, and the use of manure
as a source of plamt nutrients.

Nutrient Management

The tirst priority of & tand application
program is (0 incorporate manure into an
overall soil fertility prograrm. As a first step,
tha quantity of mutriants produced should
me compared with the total nutrent
requirement of your Crop rotation. Using
this information, @ managerment program
can be developed 10 ensure that manure
will supply @ majar particn of the nutrient
reguirement.

If the crops require more nutrients than
ihe manure contains you should consider
changing management practices 1o
conserve more of the putrients. On the
other hand, if there are more nutrients in
the manure than are needed, there is N0
advaritage in changing management 10
conserve more unless you can seli the
axcess, or the convenience of environ-
mental concerns outweigh the £CONOMIC
returns, or it enables you to manage other
areas more effectively.

Nutrient Production

Wark sheet no, 1 will halp you approxi-
mate the total weight ot manure and the
pounds of nitrogen. pROSPNOTUS, and potas-
sium that are produced each year on your
farm. It is wortnwhile 10 have the manure
analyzed periodically and 1o use the resufts
in work sheet no. 1. It an analysis is not
available, table 1 can be used 1O approxi-
mate the nutrient content. However, relying
too heavily on average values may do
more harm than good. Tabie 1 also pro-
vides a rough estimate of the quantity of
manure produced each year. The amount

CORNELL UNIVERSITY
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collected in @ storage ¢an also be deter-
mined. Multiply the number of cubic feet of
manure in a storage system by 62 {use 35
for very dry manure) and divide by 2,000 to
estimate tons, For a liquid storage, multiply
cubic feet by 7.5 10 obtain gailons.

The exampie given in this work sheet
shows that for an average New York dalry
tarm zbout 1,800 tons of manure are
produced each year. containing approxi-
mately 18,000 pounds of nitrogen, 9,000
pounds of phosphate, and 16,000 pounds
of potash.

Nutrient Availability

The nutrents in manure cannot he
substituted for the nutrients in commercial
fertilizer on & poundfforfpound basis. A
partion of the nutrients in manue is not as
readily available nor €an these nutrients be
as efficiently applied as those in fertilizer.
Thereicre, the amount of fertilizer nitrogen
that manure can repface has 1o e calcu-
1ated, while ihe phosphorus and potassium
contribution can be measured by soll
testing on a reguiar pasis.

Total Manure Nitrogen

Urine

Ammonium N

Y
available

Dry matter
content

Time of
application

Less than
50%

During the
growing season
as a sidedress
injection for

row Crops. 50%

Spring season.
Reduce number
by 15 for each

day incorpora-
tion is delayed.

100

65

Al otlhAer 0+
conditions

Organic N-mineralized
during the year appliied.

Greater than

Feces

Qrganic N (residuan-minerahzed
from past applications

Erom manure %

Ya
available applied available

1 year ago
2 years ago
3 years ago

40

Figure 1. Estimated availabliity of the different forms of nitrogen in manure




Nitrogen. Typicaily, ahout 0% of the
nitrogen (N) in fresh manure is in the
ammenium form. The remaining nitragon is
Present in an organic form. At every step
botween production and its utifization by
the crop, ammonia is the most valuatle
and most easily last component. It Js also
the mest variahle COmponent hetween
management systems and, therefare, an
analysis of the manure is useful to deter-
ming how much ammaonia has been
conserved. .

The calculations that follow assuma that
the ammonium content was determined
from a representative sampling when the
manure spreader was being lcaded, This
brocedure accounts for ammoenia fosses
prier to fand application. Because the
sample cannot be analyzed quickly encugh,
itis advisahle to use this analysis for the
next clearnout period. The previous anatysis
¢an be used for thig time period. For a
given feeding and handiing system, the
4Mmoniurm content shoulg not change
drastically.

The values in figure 1 can be used to
approximate the availzbility of the different
forms of nitrogen. Transfer these values to
work sheet no. 2 to astimate avaitability
based on YOur management practice. To
determine the amount of niirogen that is
available from resigual crganic N, you need
o have a previous manure analysis. I
Unavaiiatle, the currant anatysis will be 5
easonable approximation of what has hegn
applied in the past. It previous rates of
application cannot pe Obtained, skip this .
calculation. Save your records for the
future.

The example in this work gheat points
out that the amount of availaple nilrogen
will be fow when manure is spread during
the fail of the vear. The nitrogen value
increases considerably by applying and
fmmediatefy incorporatr‘ng manure in the
spring.

It you don't have & manure analysis, Skip
WOrk sheet no. 2.

Phosphorus and Potassium. When
manure has been applied over a long
period of time, phosphorus and potassium
can accumulate in the soil Soil sampling
should be done on a reguiar basis bacayse
the soil-test level i g reflection of how
much phosphorus and patassium hava
been applied fraom Past manuring. The soil-
fest value should then be used to deter-
mine the amount of fertilizer needed.

When ostablishing a Crop, phosphorys is
used more efficiently if it is banged close to
the seed with the planter, Broadcasted
anure fs not an efficient methed of
applying phasphorys and, therafore, should
not be used to salisfy the antire fertilizer
phosphoris (P20s) reauirement for crop
establishment. When the commercial fertjl-
fzer recommendation is less than 40
bounds of PO, per acre, use g row-placed
fertilizer to satisfy the entire requirement, If
the recommendations exceed 40 pounds,

and KO fertitizer 'eCommendations. Thers

Woen't be much change because of a single
application. Any chango will b reflected in

next year's soil-tegt analysis and will result

In an adjustiment in the fertilizer recommen-
dation,

Begardiess of how much manure ig
applied, it is usually advisable to Use a row-
Placed startar fertifizar containing N, P.C.,
and K, when &stablishing a Noniegume

“crop. The nitrogen can be elminated whan
establishing a legume,

apply 40 pounds of fertilizer in the row and
then use an appropriate rate of manyre to
make up the difference.

For {opdressing hayfields, the phosphorus
in broadcasted Manure Is probably as effi.
ciently used as the phosphorus in broad-
casted fertifizer.

Potassium can be used efficiently by
plants as either g broadeast or banded
application. The fertilizer potassium (K:0}
requirement generally can be met with the
appropriate ameunt of manure.

If manurs was applied after the soil test
was taken, continue o icllow Cornell's P.O;

Table 1. Approximate quantity of manure produced and most brobabfe average (and

range) of dry matter and Nutrient composition) pf manure at the time of fang application
-
Maruee production

Handling per ammal urit Dry Avatabie N -
sysiern 1000 b kve wij matter Totat N A g £ 0. K0

| | - - R R, o

ons. vr A - e
Noniiguia Dairy K] 15 10 & 4 & B
112-20 [8-12) 15-8) 13-5) [4-81 17-10)
Swine 15 12 12 7 5 9 a
2-18 (10-18) 5-10) £3-6) (8-13) 17-12)
Fouitry 10 50 35 17 a 55 22
135-55) 122-40) (12-18) 16-12) {38-60) 115-25)
gatiprt T BIR00 gal e
LigLad Dairy 5600 10 27 18 10 13 24
(8-12) [22-34) (12-20 {7-12; 110-15; 120-30)
Swine B200 4 35 22 14 25 0
13-6) {25-50 {15-34; 10-2m (18-30) 115-303
Poultry 7805 8 40 27 19 35 15
{5-10) [25-50) HS--?_M! (12-24) {22-48) 110-20

NOTE: Lige these averages if a more accurate estirmate is not avalabie. The majonty of samples {all within the range
given

* Use coiumn 4 for spring ang gany summer applications that are inCorporated within P day. Use column B for all
ather conditions

T includes diulion water

Table 2, Approximate manure spreader Capacities -
M_.__-_M —— — — — — — ———
1 Nonliguict System
a. Spreader volume
measure alt dimensions in fegt and tenths of fegr
. box spreader: cubic feet = iength = widih x average depth
2. barrel spreader cubic feet = 0,393 x d{diameter squared; x length
3. Irregular shapes:  partition the varioyus shapes into reclangies as best gs possible and calcylate the volume
of sach as: cubic fast - iength = width x depth. Add the volumes tagether for e totat.
b Spreader capacity
tons per foad = cubic feet x 62 Io per 1> (use 55 b per #2 Jor axtremely dry manLre)
— L Pe Dperit

2000 Ib per ton
. Liguid System

a. Tank spreader: |se manufacturer's data to determing galion capacity. Estimate the percentage of a ful) igag
There are approximately 8300 b in 1000 gai

Thousands of gal per toad = gal + 1000



Rate oi Application

The rate of applicaton should mateh the
nutrient reguirements of the crop as closely
as possible. In a practical sense, complete
ullization is impossibie because e ratio of
N to P.O. to K.0O in the manure will not
match the ratic needed by the crop. On
same farms. there are more nutrients than
are nesded and they wil accumudate In the
soit. Further accumulation will occur from
overapplying fertilzer. On the other hand,
when the nutrent needs cannot be met
with manure, fertiizer should be used 10
make up the deficit.

It takes saomea planning and pencil-
pushing to devise an apphcation rate that
fits a particular cropping sequence. work
sheet no. 3 is offered to determine this rate.
The work sheet is divided into several
sections, which deal with tabulating the
nuirient requirement of the crop, the
nutrient comtent of 1he manure. the rate
neaded to supply the nutrignt having the
highest pricrity, and he quantity of
commarcial fertilizer needed in addition to
the manure.

The nitrogen regurement of the crop can
be determined by using the appropriate

Work Sheet No. 1. Estimating the quantity of manure. nitrogen, phosphate, and potash

Example: A dawy larm

as & nenliquid. Caleulate the amount of manu

has 75 cows and 50 heifers. The average
re and guantity of N.

tables in the current issue of Cornell
Recommends lor Field Crops. Use the
mitrogen recommandations listed for condi-
tions where manure was not appled.
because you need to know how much
ritrogen must be added by a combination
of manure and fertilizer. The fertilizer P.O.,
and K.0O regquirements can be ontained
fram a current Corneli soil test or from the
tertilizer recommendation tables in Cornell
Becommends lor Field Crops.

As an added step in work sheet no. 3,
the number of spreader loads needed 10
apply & given rate can be calculated. Refer
fq table 2 for the equations 1o dsierming
spreader capacity, The manufacturer's data
are not always useful If given as a heaped
ar struck -leve! capacity. This is hard 1©
maintain because of road spliage.

After the rate for each field is tabulated.
add the total amount of manure needed
and compare this with the amount
nroduced. If therg is excess. and the
manure cannot be sold. divide the excess
by the number of acres receiving manure
and increase the rate accordingly.

weight of cows is 1300 [b an
PO and K-O produced annually.

General Considerations

When making a capital investment for
the purpose of conserving mare nutrients,
make a careful economic analysis of the
change in your management. Nutrignit
surpluses are not economical unless sold,
hut an expenditure 1o markedly improve
ailher environmental quality or your
management abiiity is a good investmant

A series of management guideiines is
ffered to obtain the maximum banefit from
manure.

1 Sound sail conservation praclices are an
important part cf land management.
Surface runoff and erosion should be
controlled to conserve soil and plant
nutrients.

2 1t is best 10 apply manure just before
spring planting and 1o ncorporate it as
sQ0n as possibie 1o reguce ammonia
lnsses and odors.

3. Geonserve the liquid during handling. !t
has a high piant nutrignt content.

4. Fields that require igh rates of nitrogen
and that are low in phospherus and potas-
siumn should get first prionty.

produced each year
o heifers average 500 ib. Mantire is handied

Calcuiations

B e S

Exarmple

Your Farm

1. Determing the number of 1000 b animal unis.

a. Total weight = no. of

(15 cows x (300 lba) +
b Animal units = totat weight = 1000 Ib per unit

{22,500 ~ j000

[R*3

Quantity - tons or gal
/5

3 Determine the nutrient value of the manure.

Insert the nutrient value of manure from a recent anatysis or from tabie 1 N
Express as fb perton lor a nonliguid systermn or as b per 10600 gat for a

liguid system

1l

Determine the guantity of manure produced of collected annuaily

per animal urit from table 1 x number of animal units or

fons x 1215 waits
Quantity - amouni in storage = 12 = months of storage

animals = weight per animal - /2 2 éoc gé,

(5o heifers x S0 lés) A
f2L-5 ddAifs

. /$37 Fons

}

4 Determine the quantity of N PO and K O produced or collected annually.

Liguid system:

I per yr = gal per yr from item 2 + 1000 =~

Nonkiguid system:
b per yr =
(837 % /0

/837 » &

/8374 7

e
e T

e —————

lons per yr from item 2 % Ib per ton from item 3.

i

PO
KO =
N = / Z [}
ib per 1000 gal from item 3. PO = ¥s
K.O




3. Similar to fertilizer, manyre must pe
spread as uniformly as possible to avoid
srratic results,

8. Faduce the amount of commercial fertil-
izer added to compensate for the nutrient
value of the manure.

7. Avoid spreading manure on hayfields
with more than 50% legume. The exira
nitrogen can Encourage the grasses and
weeds at the expense of the legume. Hay
stands containing mare than 50% grass will
fespond favorably 1o the added nitrogen,

8. Avoid overapplication, Nutrient additions
in excess of Crop needs have no economic
value and may enrich our water resources
Lirmecessarily.

¥hen apphications must e macde in the
fafl or winter months, we offer the following
suggestions.

1. Appiy to fields with the least slope and 1o
areas that are not subject to spring
flooding.

2. Major problems with iate fall and winter
Spreading are frozen soil or deep snow that
makes fields inaccessible, Rutling of wet
soits provides runoff channels until Spring.
Accumulated manure from storages should
be spread before the DegInNIng of contin-
UOUS snow cover. If a snow pack or an ice
sheet devsiops later, it wil be over. rather
than under. the manure. This practice
provides some protection from runcff,

Work Sheet Ne. 2. Estimating the amount of nitregen availabie for crop production

Example: A dairy manure sample was taken from a nonliquid storage facilty and analyzed. The following calcuiations show how to
will be available during the growing season from the current manure application and from previous
applications. Assurne that 25 tons/acre were applied in each of the past 3 yaars, having an organic N content of 8 ib/ton.

esiimate the amount of nitrogen that

Calculations

3. For daily Spieading, the distance to ang
the accessibility of fisids should be consi-
dersd. Areas of imited access should he
used early in tha winter. Easily accessible
lands can be used during periods of deep
SNOW cover. This practice helps avoid over-
loading fields close to the barn,

Nutrient Monitoring

Use Comell University's soil testing
service and foliow the recommendations tg
ensure a proper balance of plart nutrienis.
Keep a record of Autrient levels in 5 field
and use this information as the basis for
adjusting vour manure fmanagemeant and
soit fertility program,

1. Insert the percentage of dry matter and the nitrogen value of the manure from the analysis in b per ton for & nonliguid system or io per 1000 gat for a

liquid system. Orgamic N = Total N - Ammonium N

Example Your Farm )
Ory maiter %LL" —_—_——
Totai A+ —M‘\#M ———
Ammonium N —L&M ———
Organic N* ‘Lééi,éf_ﬂ_ ———
2. Dsterrnine the availability of nitrogen during the first year. Available N < ib of ammonium N or organic N in tem § x the percentage of avadabiity from
figure 1.
----- Quantity available from: - - - - -
Time of appiication Ammonium. N Organic N Available N
{lb x 3 (b x %)
‘M — — X0 . _fx.de Y lés /oy
Examples; \5 . ra, Je f‘é @% + “M_ = —&_@é@
éarmj. Immed. incer poration Yx. 65 . bX. Y0 .. g0 l6s /Cen
Your Farrm: + =

3. Determine the avaflabifity of nitrogen from previous applications. Omit those years when manure was not apphied. Availaple N Per acre = application rate

from previous records. in ors or 1000's of gal x ib o

————— Quantity available from residual organic N from; - - - - -

1 year ago

{rate x N x 9}

LS X bx .2 . ASXx6X.05 . 25xéx.0% .

Example:

Your Farm:

" Sorme laboratories ma

total N. Many laboratories do not report organic N sj

2 years ago
(rate < N x 94)

+ +

3 years ago
{rate x N x %)

f erganic N per ton or per 1000 gaf x percentage of avaiability from fiqure 1.

Residuatl N
availability

8.5 /Jbs/ac

y report their nitrogen results under 1he heading “nitrogen” and “ammonium or ammonia N." The larger of the two numbers is

mply because it is the difference between total N ang ammonium N.



Work Sheet No. 3. Estimating a rate of application

Example: A dairy farmer wants o apply a nenfiquid, lightly bedded manure !0 & 15-acre cornff
incorporation will be delayed for one week. Manure Rad been applied often in the past, Determ!

nifrogen requirement, (2) the armiount of P20 and K20 applied in order to meet the N requirement, (3) the amo

needed, and (4) the number of spreader loads needed 1o apply the desired application rate.

1.

oid. Jt will be applied in the early spring and
ne (1) the rate of application 1o mest the

unt of commercial fertilizer

. Determine the nutrient value of the- manure.

a. Insert the nutrent content of manure. Express as ib per ton for a noniquid
system or as ib per 1000 gal for a liquid system.
1 avalable N from work sheet no. 2 o table 1

2. from recent analysis or table 1

3. from recent analysis or table 1

_ Determine the rate of application.

a. Nutrient having the highest priority.
1. armount af this nuirient to be supplied by manure. Express as b needed
in tem 1b minus amount applied at pianting.
120 - 30 lbs at planting
2 f nitrogen, subtract residual N availability from work sheet 2
70 fbs- 29 (4 res,dual

h. Rate of manure needed 10 supply the nugrient having the highest priority
(item 3a -+ tterm 2a). Express i tons par acre for a nonliquid system or as

1000's of gal per acre for a fiquid system. of +4 ../ /55/{0,7

. Pounds of N, P20 and K0 applied per acre with manLre.
1. N value from 2a.1 x manure rate from 3b + residual N avallabiiity from

work sheet 2. J o x 25 + 19
5 Py value from 2a.2 x manure rate from 3t 5x A5

A, 1.0 value from 2a.3 « manure rate from 3b 9 x2S

_ Determine the amount of commercial fertiizer neaded

wom the Cornel Soil Testing Report
a avallable N frore manure =

29 fbs
9 Unj,D

Jto {(mediom )

b. soil test P value =

. soil test K value =

_ Determine the nurmber of manure spreader 'oads required to apply the application

rate in 3b.
a. Spreader capacity [use equations from table 2].
1. liqui¢ syster
(Exprass in unils of 1000's of gal per foad.)

2. nonlicuid system:

i £ of spreader = (3.9 "x 4.5 ‘x 2.4 ’
tors perloac = S0 ff';( 62 /‘S/st ~ 2000

b, Number of loads needed.
1. lpads per acre = mandre rate in 3b + spreader capacity from ba

ds < ¢

2 |pads per field = loads per acre X acres

SHxis

ko-_ Yo lés]/ac

N 2.4 ths [
PzOs = __-i___!éﬁ?ZéQq_

&
o
I
g

_ A5 tens/ac

N = 37 fés l
PuChs = j15 Jhs
W= 45> TEFT
K0 = ;_25 /55
Ferlilizer

recommendation

N 30 [bs/ac
£,0y = &0 lbsjac
KO- Y0 l4s/ac

ETe _—{-f3

= f,é fans/ £0¢2J

_ %! Lloads

Caiculations Example Your Farmr

Determing the nutrient nesds of the crop

a. Crop to be grown lorn I

b Insert the quantty of N, P=0s and K.0 needed. Express as b per acre. = _[ZLA‘A/_M, [ —
P20s = S dc e ———————
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Using Short Duration Grazing to
Improve Pasture Production

Introduction

Short duration grazing (SDG) is the most advanced form of
what is commonly referred to as rotational grazing. Unlike
other grazing systems, SDG combines the principles of ecology,
agronomy, plant physiology, and animal nutrition in a manage-
ment system that promotes high forage yields, enhanced forage
quality, increased harvest efficiency, and thus maximizes
animal production per acre.

SDG involves subdividing pastures into grazing units called
paddocks. The size and number of paddocks depend on the
level of pasture productivity, stocking rate of livestock, and the
desired speed of rotation. Individual paddocks are grazed one
at a time in a planned order with livestock occupying each
grazing unit for a period long enough to harvest the available
forage, but not so long as to allow grazing of the regrowth of
plants previously grazed. Generally, livesiock are moved to
new paddocks at least once per week. The most intensive
systems may move livestock to new paddocks fourteen (14)

times per week. After each paddock is grazed to the appropriate
stubble height for the plant species present, the livestock are
moved o a new paddock. Plantsin paddocks previously grazed
are then allowed to regrow and regain vigor before being
grazed again.

Understanding How Plants Grow

The first step in understanding how SDG increases pasture
productivity is to examine how pasture plants grow and
respond to grazing.

A forage plant is a living system comprising two connected
and dependent parts. There is an above-ground portion
consisting of stems and leaves, and a below-ground portion
composed of reots and root hairs. The roots and root hairs
extract moisture and nutrients from the soil while the green
leaves and stems convert light energy from the sun into energy
for growth through the process of photosynthesis. (See figure

L)

Figure 1. Relationship between leat

area and stored
root energy.

{eaf Area

Root Volume

Darrell L. Emmick, Grassland Specialist, Soil Conservation Service

Through the process of photosynthesislightenergy
from the sun is converted into energy for growth.
However, for maximum productivity an energy balance
must be maintained between leaf area and stored root

energy.



Surplus energy generated by this process is stored by the
plants as carbohydrates or sugars in the roots and stem bases,
This stored energy is available for use by the plant to initiate
growth in the spring or after defoliation, and to provide
nourishment for survival over winter or during other periods of
environmental stress. Enhanced levels of growth and pro-
duction can only occur when an adequate energy balance is
maintained between the above-ground and below-ground
portions of the plant.

Effects of Improper Use

Although not generally appreciated by livestock producers,
the grazing animal exerts an extremely negative impact on
plant productivity. Through the forces of defoliation, tramp-
ling, and foulting with manure and urine, the grazing animal can
influence what plant species can or cannot survive in a given

pasture. In some cases the combined impacts of severe
defoliation, trampling, and fouling of a pasture have been
shown to reduce forage yields by as'much as 60% as compared
to the hay yield on the same field. Of the three negative impacts
previously mentioned, uncontrolled defoliation is the most
detrimental to pasture productivity as depicted in figure 2,

Frequent and/or severe removal of leaf area disrupts the
normal growth and energy Storage pattern and if continued
over time reduces plant vigor, yield, and persistance.

Frequent leaf area removal not only reduces the above-
ground forage yield, but also causes a decline in root volume.
The loss of root volume reduces the plant's ability to extract
moisture and nutrients from the soj] and thus decreases the
plant’s capacity for regrowth. Asa result, even though adequate
soil moisture and fertility levels may be available for rapid plant
growth, the plants are unable to respond.

Figure 2. Forage response under uncontrolled
harvest conditions or continuous grazing

management.

Leaf Area

Root Veoiume

Reducing the Impacts

A short duration grazing system can reduce the negative
impacts exerted by grazing animals by controlling the periods
of grazing and non-grazing, Generally, grazing periods of seven

Uncontroiled leaf area removal over time
results in declining forage yields by dis-
rupting the energy balance between the
above-ground and below-ground portions
of the plant. ’ .

days or less followed by rest or regrowth periods of 20 to 40
days will maintain pasture plants in a healthy, vigorous,
condition as shown in figure 3.

Figurs 3. Forage response under controiled harvest conditions or

rotational grazing management.

Leaf Area

Root Volume

Controlting leaf area removal and providing adequate recovery pericds between harvests heips te maintain pasture plants in a vigorously

growing, productive condition.



As a result, available -moisture and nutrients are more
effectively utilized.

The actual length of the regrowth period will depend on the
species being grazed, and climatic conditions influencing
growth,

Compared with continuous grazing which over time reduces
plant productivity, SDG improves plant productivity and
results in increased forage production,

Biological Growth Response

The second step in understanding how SDG increases
pasture productivity involves the most important concept—the
biological growth response. With few exceptions the rate of
growth and development of living organisms progresses
through three separate and distinct phases. ,

As presented in figure 4, there is an early slow growth period,
a mid-rapid growth stage, and a late or mature phase
characterized by a declining rate of growth.

Figure 4. Biological growth response.

late slow
growth

mid rapid growth

PRODUCTION

early slow growth

TIME

Growth of plants and animals progresses through three separate
growth rates represented by an early slow growth period, a mid-
rapid growth stage, and a mature or late siow growth period.

The growth and development of silage corn is a good
example of this “S” shaped growth response. When corn is
planted in early May in the northeast, it is expected to be “knee
high by the 4th of July.” This time period represents the early
slow growth period, with the plants taking about 60 days to
accumulate 1% to 2 feet of growth. During the next 60 days the
mid-rapid growth rate is reached and the plants may triple in
height. Finaily the corn plants mature during the late slow
growth period.

Pasture plants follow a similar pattern of production. How-
ever, unlike corn which is harvested only one time at the end of

the growing season, pasture plants are subjected to multiple
harvests throughout the growing season. Unfortunately, grow-
ing conditions do not remain consistent over the season and this
adds on additional seasonal factor with which we must be
concerned.

Seasonal Patterns of Production

Most forage species used for pasture in the northeast are
cool-season plants. These plants begin growth early in the
spring when temperatures reach approximately 40°, with
maximum growth rates occurring at 70° during May and June.
During the mid-season plants enter a period of reduced growth
rate or in some cases dormancy. This 1s due to the nature of the
plants and is accentuated by high summer temperatures and
low soil moisture levels. With the arrival of cooler temperatures
and increased moisture availability asscciated with fall, the
plants again enter a period of increased growth activity.

Although plant development follows the general “S” shaped
growth curve, actual growth rate is largely dependent on
species and climatic factors, and will vary over time as
demonstrated in figure 5.

Figure 5. Seasonal differences in biological

growth responsae.

Spring and Fall

Summasr

e

YIELD

TIME

Pasture plants exhibitthe "S" shaped biological growth response
butit changes with the season. During the more favorable growing
conditions of spring and fall growth rates are at a maximum.
Summer is a time of reduced growth activity.

Forage yield is related to plant growth rate. Greatest yields
occur following periods of maximum growth rate in the spring
and fall, with reduced yields resulting from the slower growth
rates of mid-summer. Figure 6 represents the seasonal pattern
of forage accumulation. Late spring and fall are the two periods
of most active growth and greatest productivity, with mid-
summer a period of reduced productivity. The fall period,
although more productive than mid-summer is not as pro-
ductive as early spring because among other factors, the shorter
days of fall do not provide adequate day length for optimum
plant growth.

2202.3



Figure 6. Seasonal pattern of forage
production.

YIELD

Summer Fall

Spring and fal| are the most active growth beriods for pasture
plants, with summer a time of reduced growth rate ang declining
yield.

Applying the Concepts to Set Up a Grazing System

Although the principles and theories presented to this point
are useful in demonstrating the concepts relating to plant
growth and grazing influences, in order to apply this informa-
tion to on-farm situations the elements of time and yield mast
be expressed in numerical form, .

The data presented in figure 7 was collected at Cornell
University over g two-year period and demonstrates that
increasing the rest interval between harvests can improve dry

- matter vield.

The “S™ shaped growth curve can be readily observed and
used to predict yields with given rest periods. Although actyal
on-farm yields wil] vary from pasture to pasture, the pattern of
production can be predicted and wsed to organize a short
duration grazing system.

The highest levels of produciion with a SDG System occur
when animal feed requirements are in balance with forage
preduction levels and pasture acreage. Although this may at
first appear to be a difficult task, the following guide has been
prepared to assist with the process. It should be kept in mind
however, that once the System Is in place some adjustments
may be necessary o achieve the highest levels of efficiency.

Step 1. Determine your animal units o calcujate how much

' dry matter per day you need. Rule of thumb: Grazing
animals consume 2.5 Ibs, of dry matter (DM) per 100
Ibs. of bedy weight each day:

Example: 150 1b, sheep eats 3.75 1hs. DM/ day
1000 b, Zrowing cattle or dry cow eats 25
Ibs. DM/ day
1200 ib. dairy cow or a beef cow and her
nursing calf eats 30 Ibs, DM/day

Step 2. Determine how many acres you have in pasture and
calculate it’s productivity. Use hay yields to estimate
forage availability per grazing rotation after 20 days
rest in spring and 40 days rest in summer and fall.
Rule of thumb:

Hay Yield Tons/Acre/Year 3.5 30 25 20 15 190
Forage Available Ibs. DM/ac 1000 850 700 570 425 285

Figure 7. Pasture dry matter vield as
a function of tima
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Step 3.

Step 4.

Decide how often you wantto rotate the livestock 1.e., Step 5.
change to a fresh pasture sub-division. Milking herds
should not stay on any paddock for more than 3 days,
and for maximum mitk production, stay only b tol
day. For beef, sheep, horses, llamas, and bison stay no
longer than 7 days.
Calculate paddock size based on the results from steps
1,2, and 3.
Example:
1 Assume a dry mateer requirement of 300 1b./day:
80 sheep Of
12 beef cows of
10 dairy cows .
2. Estimated pastare productivity from hay yields:
1000 [b. DM/20-40 day rest period.
3. Grazing period: 4 days per paddock.
4. Inorder to meet the dry matter requirements of our
fivestock for a 4 day period: 300 1b. D/ day
x 4 days = 1200 1b. DM
Therefore
1200 ib. needed
e A, e —— = 1.2acres/ paddock
1000 Ib./acre available
NOTES

A0 5§

Determine Dow many paddocks are needed. This s
based on the need to have enough paddocks to satisfy
the 40 day rest period in summer and fall.

40 days

Y 4+ 1 = 11 paddocks

4 days/paddock

NOTE: Because of the seasonal difference in forage
production, paddocks 1-6 will provide the
dry matter for grazing during the spring flush
(rapid growth) period. Paddocks 7-11should
be cus for hay since if they are not the forage
will mature, rapidly decline in quality and
stop growth. As the growth rate of all the
paddocks slows, they will all be brought into
the grazing rotation.
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Relative Corn and Hay Yield
Estimates for Agricultural Soils
within Each County of New York

Agronomy Mimeo 89-5
W.S. Reid and Karen Rhodes
Department of Agronomy
Cornell University, Ithaca, NY 148353

INTRODUCTION

The soils listed by county are from the USDA COunty Soil Survey publications updated as
of 1988, from the manuscripts of the unpublished surveys of from the current soil legends
being used for mapping in the counties. The yields shown in this Mimeo were taken from
the Master Soils List developed for the Agricultural Land Classification System for New
York (Agronomy Mimeo 89-4, W. S. Reid).

DEFINITIONS OF TERMS FOR THE YIELDS LIST FOR AGRICULTURAL SOILS

These are the definitions for the column headings in the soil and yield list. For more
:aformation on each soil see the USDA Soil Survey for the county (if published), Soils of
New York Landscapes by M. G. Cline and R. L. MArshall, Bulletin 119, Cornell University,
1977, or contact the 1ocal SCS or Cooperative Extension office.

Map Symbol 1 - Map symbol is the symbol on modern soil surveys representing the soil
name. The symbol is usually a capitol letter followed by a small letter then another capitol
letter. The first 2 letters represent the soil name and the last capital letter represents the
soil slope. If the county soil survey has not been completed the soil name may be

represented by numbers.

Soil Name - A soil name is usually the name of the village, town 0T place near the site the
soil was first officially described. The soil name (and the official soil description) does not
have to originate in NY, thus the name may not be from NY. A soil is defined by a range
of properties; therefore, the soil at a given site or spot can vary significantly from the typical
soil as would be described as representing the soil name. For example, the typical Honeoye
soil is described as having a texture in the surface of silt loam, but the surface texture can
yary from a fine sandy loam t0 & silt loam.

Soil Siope - The soil siope is the change in the elevation per 100 feet distance or the
percent slope. It is the representative slope for the are not just of a certain spot or line. The
slope is currently mapped as 1anges such as 0-3 (A), 3-8 (B), 8 - 15 (C), 15 - 25 (D), 25 -
35 (E) etc., but other ranges have been mapped. The soil slope is a very important
property. It is the major factor in soil erosion, but also affects water permeability, ease of
cultivation and surface drainage. Usually soil erosion is excessive when soils with greater
thaw than about 15% slopes are plowed more than 1 year in 10.



Soil Texture - Soil texture is the percent sand, silt and clay present in a soil. The texture
is placed into ranges that have similar properties and are called textural classes, These
classes from the most coarse are sands (S), loamy fine sands (LFS), fine sandy loams (FSL),
sandy foams (SL), loams (L), silt loams (SiL), clay loams (CL), silty clay loams (SiCL), and

The large particles in soils also influence the soil. These particles are gravels (Gr) and
gravel sized particles (Channery-CN and Flaggery-F1), stone (St) are the next larger
particles and the largest particles known as boulders (By). If there are a great number of
these particles then very (V) or extremely (X) is added to the meodifier; for example, Very

“ bouldery (ByV).

(MW, 18 to 24 inches), somewhat poorly drained (SMP, 14 to 18 inches), poorly drained
(P, 8 to 14 inches), and Very poorly drained (VP, < § inches). The soil drainage rankings
are very important to the Crop species selection, crop yields, and length of hay stands.
Alfalfa is not suited on a poorly drained soil and the stand will not normally last longer
than 3 years on a somewhat poorly drained soi], Likewise, the excessively well drained soil
can normally be worked 1 to 3 days following a 1 inch rain in the spring, well drained, 1
to 3 days, moderately well drained, 3 to § days, somewhat poorly drained, 4 to 4 days,
poorly drained, about 7 days, and very poorly drained, about mid-July.

PH - A natural soil PH of Hi (high) is, in this case, the result of lime in the soi profile
from the parent materia] making the soil a neutral to alkaline pH (naturally a pH of 7.0

properties of a soil from the typical description of that soil. This change can either have an

Yrs Corn - Years that corn is permitted within 10 years of a corn-hay rotation as
determined by the Universal Soil Loss Equation. This equation uses the slope of the soil,
the average length of slope, the soil type, the rainfal] intensity and amount, the crop cover
and erosion modification practices such as terraces to estimate the erosion. The erosion is
then compared to the soil formation rate to determine the soil loss permitted and the
number of years that the area can be in corn,



Index for Comn - The relative yield of potential or percent yield potential for corn as
compared to the best soils within the state (Hamilton or Genesee with a yield potential of
26 tons/acre)> Thus if the soil is a 0-3% slope Red hook gravelly silt Joam with a yield
potential of 18 tons per acre, the relative yield is 699 (18/26 times 100).

ield of Hay - The hay yield is the yield for alfalfa-grass mixtures grown on the better
drained soils, but as the yield potential drops below 4 tons Jacre, the yield potential is for
birdsfoot trefoil. These yields were also estimated from the soil properties for most of the
soil types as described for corn because measured yields are not available.

Index for hay - The index is calculated for the hay yields in much the same manner as for
corn except the best hay yields are estimated to be 6.0 tons of 15% moisture hay per acre.

TDN Yield - The TDN yield is the yield of total digestible nutrients computed by the
formula of [(yield X years of corn X 0.2) + (10 - years coril X yield b=hay X 05)]/10. This
produces the potential of the soil to produce Total Digestible Nutrients.

Index for TDN - The TDN index is computed as the other indexes except using the best soil
TDN or a value of 4.54. :

F Soil - Flooded soil is the rating of yield reduction expected by this soil flooding. THe
classes of flooding are R - Rarely flooded, S - Seldom flooded and U - Usually flooded. Not
only is the frequency of flooding important in determining yield reduction, but also the
types of crops that are likely to be grown at the time of flooding. Early spring (March)
flooding has little effect on com yields, but reduces both the stand and yields of alfalfa.

C Soil - C Soil is Scil Class o1 whether the soil is in 2 Prime (P) or Important (1) farmland
class. Prime is some of the best land in the United States. Important means that there are
farge acreages of this productive soil, but may have some major limitation to proeduction
such as being very erosive.

Cap Soil - Soil Capability is a measure of the relative limitations to the use of soils.
Capability I soils would have no major limitations while 2e soils would have limitations
because of erosion. 3W soils would be wet. Not many 4 or 5 capability soils would be in
agricultural production without improvements.-

G Soil - G Soil is the soil group for the purpose of the Agricultural exemptions to taxation.
Group 1 soils are the best while group 8 soils are usually only used for pastures. Group 9
and 10 soils are agriculturally nonproductive groups and have been omitted from this list.



INTEGRATED PEST MANAGEMENT:
A Strategy to Optimize Pest Control Decision-Making
for Field Crops and Dairy Cattie

Insects, pathogenic microorganisms, and
weeds, coliectively referredtoas pests, reduce
the yield and quality of New York field crops
that serve as the primary feedstuffs for dairy
cattle. Production of hj ghquality forages, grain
and straw at a reasonable COstis a major factor
enabling the state’s dairy farm to maintain
profit margins. Pest induced loses and pest
control costs cutinto these profits. Dairy cattle
are also directly affected by insect and mite
pests which decrease anima] health and lower
milk production.

To make Optimal, cost effective and envi-
ronmeniaily sound management decisions
regarding pest control many growers are using
atechnique known as Integrated Pest Mana ge-
ment (IPM).

Could you benefit from using Integrated
Pest Management?

A producer can determine if they need

IPM by answering a few questions:

* Are pest problems frequently encountered?

* Are control decisions difficult?

* Can control costs be reduced?

* Are crop yields declining?

* Do I know the pests affecting yield and/or
quality of my crops?

* Do I know when pests have and have not
reached sufficient numbers 1o cause crop
losses?

* Do I have time to check for pests?

* Do I know the different cultural, biclogical,
chemical contro} options, and when they are
MOost appropriate and cost effective?

What is Integrated Post Management?

Integrated Pest Management (IPM) is a
Crop management Strategy that is intended to
help growers maximize the economic
cfﬁciancy, and minimize the potential envi-
ronmental impact, of pest control decisions,
ThroughIPM, pestcontrol decisions are based
on timely, individualized information that is
collected on Current pest status, stage of
development and condition of crops, and
weather,

Keys to successful integrated pest man-

agement (IPM) are: :

1) Early detection of pests.

2) Proper identification of pests and accurate
assessment of their potential for €conormic
impact.

3) Continued monitoring of pests, theirspread,
intensity or Population size and frequent re-
appraisal of pest damage potential,

4) Employment of appropriate and timely
Management strategies.

IPM uses relatively simple techniques to
collectimportant, individualized Crop and pest
dataonaregular schedule. This information is
then used to measure the potential risk a given
Pest, or combination of pests, may present to
the economic valye of 4 crop; and provide
other useful information for pest control deci-
sions. This timely collection of Pest, crop and
weatherinformation is critical to using IPM as
an effective managemen tool. A key part of
the IPM Philosophy is that g pest be present at



a particular number or amountknownto affect
crop value, before treatment is justified. This
conceptinvolves the use of an economic injury
level,i.e. thatpest density (number of pests per
unit area) at which control measures are eco-
nomically justified. At these pest levels, the
costs of control are fess than the expected yield
or quality loss, the crop would suffer if control
actions were not taken. Employment of pest
control options are justified on the basis of
preventing pest densities from reaching the
economic injury level.

Determining the number of pests preseat
in a crop, ata given point in timne, requires that
crops be monitored, a practise also referred to
as crop scouting, on a regular schedule. Crop
monitoring acts as an “early warning system”
to identify potentiaily serious situations be-
fore the economic injury level is reached and
economic losses occur. When collected early
enough, this information on pest status enables
producers to make enlightened, cost-effective,
management decisions regarding pest control.
This information can help facilitate the selec-
tion of an appropriate and effective pest con-
trol option Of combination of options, from a
variety of possible alternatives including:
cultural, biological, chemical, genetic and
physical.

Early detection of pests may also provide
opportunities for the use of pest conirol op-
vions that fit well with the timing of other <rOP
production activities; thus providing an addi-
tional means of improving the economic and
environmental officiencies of crop produc-
sion. This pest monitoring information may,
for example, provide cues for timing culdva-
tion of Tow crops, early harvest of alfalfa to
minimize pest damage, and use of techniques
to enhance the effectiveness of natural preda-
tors or parasites Of pests. This information
may also assist growers to: better ime pest
control activities at sensitive life stages of
pests; “‘spot ceat” isolated weed or insect

problems; use lower recommended rates of
[materials when appropriate, thus reducing total
pest control costs; O atilize less toxic orlower
residual materials where pos sible. Timely
monitoring of crops also helps to avoid unnec-
essary pesticide applications and expenditures
by identifying situations where pests are egither
absent or at levels well below those necessary
to cause economic 1oss. Weather data can be
used in combination with pest and crop status
information to help predict when environ-
mental conditions are favorable for develop-
ment of specific disease and insect pests.

Properly used, IPM techniques can help
maximize profitability of crop production by:
1) Correcting or avoiding crop and pest

management problems before economic
losses occur;
2) Cutting production expenses by avoiding
unnecessary control actions; :
3)Helping growers jdentify the major Hmitng
factors to crop production.

Regular crop monitoring can provide im-
poriant information on other aspects of crop
production such as plant population, crop con-
dition, soil fertility, and drainage. This data
can then be used in combination with other
crop history information, to help develop long

term strategies (o minimize the potential for
pest problems, and to further optimize the ef-

ficiencies of crop production.

(NOTE: Anindepth introduction to IPM tech-
niques may be found in the Comell Field
Crops and Soils Handbook. Economic thresh-
old information and control options for pests
of field crops is published annually in the
Cornell Recommends for Field Crops, similar
information for pests of dairy cattle is cur-
rently available through the Comnell Pesticide
Recommendations).



Maximizing Net Profit, Minimizing

Environmental Impact

Once significant pest problems have been
detected, correctly identified, and accurately
assessed, informed pest managsment deci-
sions can be made. An effective pest manage-
ment swategy involves an evaluation of al]
possible contro] alternatives; and resultsin the
selection of the most appropriate combination
of economically and f:nvironmentaﬁy sound
pest control options. Appropriate pest contro]
techniques fora given situation may vary with
such factors as: Crop type; relative value or
intended use of Crop; weather conditions;
development Stage of crop and pest at time of
infestation; presence and diversity of benefi-
cial organismns; and time until harvest, In the
Past, many pest control alternatives have been
under-utilized, and 3 heavy emphasis has been
placed on the use of pesticides. Wise use of
pesticides is one of severa] managesment op-
tions available for controlling pests in g given
situation, over reliancs on pesticides as the
preferred pest contro] option can lead to: de-
velopment of pesticide resistance; destruc-
tion of beneficial Organisms; resurgence of
primary pests; or outbreaks of secondary pests,
breviously held in check by various pesticide-
sensitive predators and parasites. Recently,
pesticide resistance has been detected for
several pests common to dairy farms in New
York including: common lambsquarters and
Smooth pigweed and house flies,

Many IPM practices can be extremely
helpful in preventing economic Iosses from

pests. In planis, thege may include such prac-’

tices as: the use of Tesisiant varieties; crop
rotation; cultural practices; optimal use of
biological control Organisms; certified seed;
protective seed treatments; timeliness of crop
cultivation; improved timing of pesticide
applications; and removal or “plow down” of
infested plant material, IPM strategies may

alsobe applied to contro] peststhataffect dairy
cattle. These IPM strategies may include such
practices as: effactive Organic matter apd
inanure management; improved drainage i
and around barns and pastures; optimal timin g
and application of pesticide treatments to.ani.
mals or confinement areas; improved timin g
of insecticide cartag application; use of pest
atiracting traps and baits; optimal use of bio-
logical control agents; and employment of
dppropriate cultural control Practices.

There are a vatiety of ways that g grower
may obtain IPM information depending on
individual preferences and resources. Some
8rowers prefer to become IPM trained and
monitor crops themselves. Others prefer to
obtain this service through participation in
ETOWer cooperatives, or hirin g agribusiness or
Private agricultural consultants to provide thig
information. Cornel] Cooperative Extension
i1salso sponsoring pilot IPM programs in many
counties. Check with your local cooperative
extension agent to see if there is an IPM
Program in your areq. Information on availa-
blility of private agricultural consultants can
be obtained by contacting the Professional
Agricuityrai Consuitants of New York, Inc.
2269 DeWindt Rd., Newark, NY 14513.

In recent years, Cornel] University IPM
Programs have been developed to help better
anage many significans Pests on a variety of
M2jOT CTOPS grown in New York State. At the

been developed for managing major pests of:
alfalfa, field corn, and dairy cattle. Additiona]
information is available for IPM techniques
forwheat and stored grain. Efforts are continu-
ally being made by Comell personnel to ex-
pand IPM knowledge and program develop-
ment to additional commodity areas,

To assist individuals interested in moni-
toring alfalfa, field corn and dairy cattle for
pest problems, scouting calendars are pro-



vided as guides to when major pests of these
crops generally occur in New York.

For further information on Integrated Pest
Management scouting programs of for infor-
mation on IPM practices for dairy cattle and
field crops in New York State, please contact
your local county cooperative extension of-
fice. Additional JPM information for dairy
cattle and field crops may be obtained throu gh
the office of the Dairy and Field Crops IPM
Coordinator, J. Keith Waldron, Comstock Hall,
Cornell University, Ithaca, New York 14853.

] Keith Waldron, Dairy & Field Crops IPM Coordinator, IPMSupport Group 1/89



CORN IPM SCOUTING CALENDAR
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Seed Com MaggouWirewornWhite Grabe

Cutworms/Slugs .

15t Gen. En. Co

Developed by: 1. K. Waldron, G. E. Bergstrom, E. I. Shields, R. R, Hahn, W. J. Cox Comell University
Dairy/Field Crops [PM
5/1989



ALFALFA IPM SCOUTING CALENDAR

{Catting Date) (Cutting Date) (Cutting Date)
610 722 92 -9/9

Field Scouting

Boren Deficiencies (under dry conditons)

Potassium Deficiencies
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Seedling Diseases (New Stand)

Downy Mildew

e T —_——
Lzaf Spot Diseases
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| | |
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Sclerotinia
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& ]

Alfaifa Blowh Leafminer | ABLM " ABLM
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AHalfa Snout Bc;.z;de. AduJu

Comel! University
Dhairy/Ficld Crops [PM
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Developed by: J. K. Waldron, G. E. Bergstrom, E. I. Shields, R. R. Hahn, R. R. Semey



WINTER WHEAT IPM SCOUTING CALENDAR
R P MY UNE
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Seedling (GS1)
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o e
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Lot
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1 RIS
2% Node {GS 7)
Lo o]
Flag Leaf (G5 8)
R
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L i

Boot Stage {GS 10)
DR

Heading Out (GS 10.1)

« e
Flowering ((w
Milk (GS 11.1)

fo ]

Soft Dough {GS 11.2)

1 m
Hand Dough (GS 11.3)
e
Grain Ripe (GS 11.4)

-
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mSun’ey Weed Survl xy Herbicide
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Hawc.s:; Sprout Potential Harvest at
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Monitor Closcl Fo i D:sr_ascs =
Mcni:'er C'{sr . Diseascs
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Developed by: W, 1. Cox, G. E. Bergstrom, 1. K. Waldron, E. I. Shiclds, R. R. Hahn god';dﬂ{?;?éar:;yIPM

5/1989



: _ 686111
WdI tdar) ppany/Aieq

ALimnsamn iRwe) | : UOIPIMM, 3 °f "UopeD) [ o Ty v “d 34q psdepas(]

$qruD) ame) 3017 Ay ‘s tafuepy

fquospes 4 v L

.Unvj . —.3._.2 e e }.‘.‘.u.,..w,.n.,..w”.
) : amised 0 100 pawng speUmY

$IT,] WoH Ny

Al sqmg

AVANITTIVD ONLLOOIS WA MDOLSHATT








