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Outline of presentation...
e

* QOverview of historical costs and returns for wheat
and alternative crops

* Analysis of costs and returns by tillage system

* Impact of crop and fertilizer prices on economic
optimal fertilizer rates
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Crop economic considerations...

Historical profitability (wheat vs alternative crops)
e Short run —return over variable costs
* Long run —return over total costs

» Variability of returns over time (i.e., risk)

Difference in average costs and returns across
producers (factors affecting profitability)
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Kansas Farm Management Associations
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Source: KFMA Enterprise PROFITCENTER Summary

Standard Deviation of Returns, 1999-2008 average %
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Wheat Enterprise Efficiency and Profitability
e

* Objective

— Discuss differences in wheat enterprise efficiency
and net returns

 Data and Methods

— Wheat enterprise data for 185 KFMA farms with
continuous data from 2004 to 2008

— Computed enterprise efficiency (cost of
production) and profitability for each farm

— Sorted farms into three groups based on profit
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Wheat Enterprise Efficiency and Profitability...
|

* The high profit group was more efficient, had more
wheat acres, more crop acres, a higher yield, a
higher price per bushel, and significantly lower
costs.

» Total cost per acre for the high profit group was 28
percent lower than low profit group (15% lower than mid
profit group).

» Fertilizer, machinery, and labor costs per acre were
from 23 to 33 percent lower for the high profit group.
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Kansas Farm Management Association: State Average
2004-2008 Nonirrigated Wheat Enterprise Sorted by Net Return to Management per Acre

- Profit Category Difference between
High 1/3 Mid 1/3 Low 1/3 High 1/3 and Low 1/3
Per Acre Per Acre Per Acre Acres / $ %
Number of Farms 61 62 62
Enterprise Acres 939 636 422 517 123%
Crop Acres 1,997 1,507 1,059 938 89%
Bushels Produced 28,772 19,185 11,624 17,148 148%
Yield per Acre 39.2 38.4 35.3 3.9 11%
Price per Bushel $4.92 $4.70 $4.63 $0.29 6%
Technical Efficiency 0.915 0.797 0.699 0.216 31%
Cost Efficiency 0.683 0.573 0.452 0.231 51%
INCOME:
Crop Income $149.60 $142.18 $127.01 $22.58 18%
Government Payments $17.86 $17.89 $18.07 ($0.21) -1%
Other Income $20.66 $21.87 $19.35 $1.31 7%
Gross Income $188.12 $181.93 $164.43 $23.69 14%
COSTS:
Seed $7.43 $9.45 $8.88 ($1.45) -16%
Fertilizer $27.06 $33.07 $35.35 ($8.29) -23%
Herbicide-Insecticide $6.68 $8.04 $7.90 ($1.22) -15%
Crop Insurance $5.48 $6.31 $6.26 ($0.78) -12%
Machinery $42.79 $47.72 $59.53 ($16.74) -28%
Labor $24.57 $27.65 $36.86 ($12.29) -33%
Other $6.94 $9.02 $11.99 ($5.05) -42%
Land $20.92 $25.19 $27.54 ($6.62) -24%
Interest $11.88 $14.10 $17.80 ($5.92) -33%
Total Cost $153.75 $180.55 $212.11 ($58.36) -28%
Net Return to Management $34.37 $1.38 ($47.68) $82.05
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Differences between profitability groups...

—

|Figure 1. KFMA Nonirrigated Wheat Enterprisel
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Figure 2. Cost per Bushel of Wheat in Kansas
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Machinery costs are important in explaining
profitability differences across farms ...

Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2002-2006

Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 45 15 85 178 74 34
Machinery Costs, $/acre
High profit farms $59.28 $73.77 $51.08 $51.54 $54.10 $74.13
Mid profit farms $62.57 $82.49 $60.09 $55.48 $62.84 $79.48
Low profit farms $90.82 $104.98 $73.22 $75.72 $75.98 $109.15
High less low, $ -$31.53 -$31.21 -$22.14 -$24.18 -$21.88 -$35.02
High less low, % -34.7% -29.7% -30.2% -31.9% -28.8% -32.1%
Differences between high profit farms and low profit farms in ...
Net returns $91.30 $138.74 $81.43 $65.74 $73.87 $133.79
Total costs -$93.54 -$125.79 -$50.96 -$53.84 -$53.15 -$65.86
Cost/net returns 102.5% 90.7% 62.6% 81.9% 72.0% 49.2%
Mach/total costs 33.7% 24.8% 43.4% 44.9% 41.2% 53.2%
Mach/net returns 34.5% 22.5% 27.2% 36.8% 29.6% 26.2%
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Factors affecting profit differences...

(99-08) diff in profit (over avg farm) by being in best 1/3 of:
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* statistically different from 0 at 90% confidence
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Relative Efficiency of No-Till Production
e

e Central KFMA Farms, 2008

— Detailed Cost Analysis
e Crop cost comparisons on per harvested acre basis

— Whole-Farm Data
e Farm size and type
e Financial ratios and efficiency measures

e Income shares (feed grains, hay and forage, oilseeds,
small grains, beef, dairy)

» Cost shares (labor, livestock, seed, fertilizer, chemicals,
and capital)
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Detailed Cost Comparisons
|

e Crop Cost Comparisons per Harvested Acre

— Labor
e Hired labor and opportunity charges on operator and
family labor
— Machinery
¢ Repairs on machinery and equipment, machine hire, gas,
fuel, oil, and depreciation on machinery and equipment
— Crop
e Seed, crop insurance, fertilizer, herbicide, and
miscellaneous costs such as irrigation energy, crop
storage and marketing, and crop supplies
— Improvements, Asset Charges, and Other
Expenses
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Detailed Cost Analysis

|
Cost Categories: NC KFMA, 2008

114

ETill
B No-Till

Average

Labor Mach

Item

Total: Till = $255 and No-Till = $249
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Detailed Cost Analysis

Crop Expense: NC KFMA, 2008
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Item

Total: Till = $96 and No-Till = $114 (totals do not add due to rounding)
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Detailed Cost Analysis

Cost Categories: SC KFMA, 2008
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Total: Till = $262 and No-Till = $257
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Detailed Cost Analysis

|
Crop Expense: SC KFMA, 2008
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S
IS ETill
—_ 4 =
4 $40 & No-Till
<

$20 - 10 9

Seed Crop Ins Fert Herb

Item

Total: Till = $102 and No-Till = $115 (totals do not add due to rounding)
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Value of Farm Production
L]

« KFMA Data, Central Kansas, 2008

— Value of Farm Production (VFP)

e Sum of livestock, crop, and other income computed
on an accrual basis minus accrual feed purchased.

e Average VFP: NC KFMA
— Tillage Farms: $339,726
— No-Till Farms: $586,848 +72.7%

e Average VFP: SC KFMA

— Tillage Farms: $430,845
— No-Till Farms: $835,258 +93.9%

27

VFP Sources: NC KFMA, 2008
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VFP Sources: SC KFMA, 2008
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Whole-Farm Data: 5-Year Averages
e

« KFMA farms in central Kansas with continuous
data from 2004 to 2008.

 To be classified as a “no-till” farm, a farm had to
utilize a no-till production system for all of their
crops (in 2008).

e Number of Farms
— 77 no-till farms
— 234 mixed tillage farms

Whole-Farm Data: Definitions
L]

e Value of Farm Production

— Sum of livestock, crop, and other income computed on an
accrual basis minus accrual feed purchased.

¢ Net Farm Income

— Return to operator’s labor, management, and equity (net
worth) computed on an accrual basis.

» Less Tillage Index

— Computed by dividing herbicide and insecticide cost by
total crop machinery cost which includes repairs, fuel, auto
expense, machinery and equipment depreciation, crop
machine hire, and an opportunity interest charge on crop
machinery and equipment investment.

31

Comparison of Farm Types, Central Kansas
e

Value of Farm Production $468,629 $324,832
+72.7%

Net Farm Income $108,467 $71,510

Total Acres 2,173 1,780
+22.1%

Less Tillage Index 0.173 0.115




Whole-Farm Data: Definitions
]

Profit Margin

— Computed by dividing net farm income plus cash interest
paid minus opportunity charges on operator and family
labor by value of farm production.

Asset Turnover Ratio

— Computed by dividing value of farm production by total farm
assets.

Technical Efficiency Index (ranges from 0 to 1)

— Farms with an index of 1 are using the best available
technologies and producing on the production frontier.

Cost Efficiency Index (ranges from 0 to 1)

— Farms with an index of 1 are producing at the lowest cost
per unit of aggregate output.

Comparison of Farm Types, Central Kansas

Profit Margin 0.1676 0.1233
Asset Turnover Ratio 0.4070 0.3199
Cost Efficiency 0.662 0.605

Technical Efficiency was not significantly different between the two groups
of farms.

Comparison of Farm Types, Central Kansas
e

Feed Grains 0.2303 0.1805
Oilseeds 0.1687 0.1059
Small Grains 0.2271 0.3071

There was not a significant difference between hay and forage, beef, or
dairy income shares.

Comparison of Farm Types, Central Kansas

Labor 0.1702 0.2299
Seed 0.0663 0.0534
Chemicals 0.0797 0.0552
Capital 0.5626 0.6695

There was not a significant difference between livestock and fertilizer cost
shares.




Fertilizer Economics — Extreme volatility in nitrogen prices recently...

How do prices impact recommended rates?
P 2 - Monthly Nitrogen Fertilizer Prices, Corn Belt _
Kevin C. Dhuyvetter -- kcd@ksu.edu -- 785-532-3527 1.00
Terry L. Kastens -- tkastens@ksu.edu -- 785-626-9000 0.90-— NH3(82%) UAN(32%)  Urea (46%)
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Not just nitrogen prices that have been volatile... Cash wheat prices have also been highly variable...
- ] Central Kansas Monthly Wheat Price
- Monthly Phosphate Fertilizer Prices, Corn Belt _ i Source: Kansas Agricultural Statistics h
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Wheat futures prices have been very volatile...

i Weekly Average July KCBT Wheat Futures Price h
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12

10

Price, $/bu

0 T T T T T
12/5/2003  12/4/2004  12/4/2005  12/4/2006  12/4/2007  12/3/2008
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Soil Test Interpretations and
Fertilizer Recommendations

TICSTATE

Department of Agronomy MF-2586 Nutrient Managemant

KSU nitrogen recommendations...

Corn and grain sorghum

N rec = (Yield Goal x 1.6) — (%SOM x 20) — Profile N — Manure N — Other N Adjustments

+ Previous Crop Adjustments

Wheat

N rec = (Yield Goal x 2.4) — (%SOM x 10) — Profile N — Manure N — Other N Adjustments
+ Previous Crop Adjustments + Tillage Adjustments + Grazing Adjustments

Sunflowers

N rec = (Yield Goal x 0.075) — (%SOM x 20) — Profile N — Manure N — Other N Adjustments

+ Previous Crop Adjustments

KSU nitrogen recommendations vs. N price
e

» Recommendations do not explicitly include prices

* Mathematical relationship between expected yield
and nitrogen (i.e., production function) is needed in
order to adjust recommendations for prices

» Similar issues pertain to P & K recommendations
(i.e., no way to adjust them for prices)

e Production functions were estimated that are
consistent with KSU N recommendations at the
following prices:

— Wheat $3.20/bu
— Corn $2.35/bu
— fertN $0.21/Ib N

Defined points that allowed quadratic-plateau function to be defined...

d Wheat yield response function

TUN (fertN+STN+10*OM, Ibs/acre

70
| (2) Yield plateaus at yield goal }\‘
60 4 - & [ L NS R
e ” /
-
50 -
P d

2 .
E 40 A ¢ /
= *
< ’ (3) Yield at KSU rec (fertN) is
o 30 1 ¢ economic optimal (i.e., slope of
2 L4 function = average price ratio)
> .

20

’
,
10 A / (1) No nitrogen implies zero yield
4
(@
0 50 100 150 200

—
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Operationalizing production function...
|

* Everything was embedded in an Excel spreadsheet
so that users could determine optimal fertilizer N
rates based on fertilizer N prices and crop prices

* We could use the spreadsheet to recommend some
“typical” percentage cutbacks on fertilizer — dealers
had been requesting such info throughout 2005

Late summer early Fall 2008 ...
|

* Very high fertilizer prices and not just N
» Falling crop prices

* Producers asking about price-based adjustments
again, especially related to high P prices ($1.20/lb
P20577?)

* And so we adjust the decision spreadsheet again...
...this time incorporating P

* Use MF-2586 sufficiency P recs

53

3 Microsoft Excel - KSU-NPI_CropBudgets.xls

(] File Edt Wew Insert Format Tools Dsts  Window Help  Adobs PDF Type a question for help
RS RAIVEI SRR R E S AL -6 S A z
€32 - 3
4 [ B] @ [ o ] E [ F [ o ] H | i | 1 [ x T L [M[ N [ o —

KSU-NPI_CropBudgets.xls -- A spreadsheet budgeting program to compare economic¢ returns of
multiple crops andlor crop rotations where nitrogen and phosphate fertilizer and irrigation levels
are determined optimally based upon prices.

Ex . : :

B Version ~ 02,05.00 Estimated production functions are
g

o]

10

embedded in an Excel spreadsheet

INPUTS vs CALCULATED VALUES

In the Budgets, Optimal N&I, Figures, and Irr energy costs sheets all blus numbers are inputs and all black numbers

1 are calculated fror these inputs. The lrr energy costs sheet is included as a calculator to assist with determining

1 irrigation pumping costs to enter into the Budgets sheet (costs calculated in the Irr energy costs sheet need to be

13 manually entered into the Budgets sheet). Likewise, the FertCostCalc sheet is a calculator to assist with determining
14 nutrient costs per pound to enter into the Budgets sheet (costs need to be manually entered into the Budgets sheet)

13

16 DESCRIPTION OF INPUTS

17 Seweral of the input cells (Le., blue nurmber) have a red diarond in the upper right hand corner of the cell. By moving your
18 mouse cursor over this diamond, a brief description of the input will be displayed on the screen

19

a0 COMPANION PUBLICATION

a1 The mathematical approach used to determine the economic optimal M rates is described in "Wodifying Yield-Goar-Based
22 Fertilizer Recornmendations to Reflect Price” (available on www.agmanager.info)

23

24 Developed by: Kevin C. Dhuyvetter ... 785.532.3527 . ked@ksu.edu

| 25 | Terry L. Kastens --- 7856269000 - tkastens@ksu.edu
| 26 | Troy J. Dumler - 6202759164 - tdumler@ksu.edu P
=l #¥ANAGERINFO
| 28 | Extension Agricultural Economists
29 Kansas State University

a0

[ 31 | KSU-NPI_CropBudgets.xls — available at www.agmanager.info 3
% (click on “Decision Tools” under “Projected Budgets”)

33| v
W 4 » v\ Intro { Budgets { OptimaRates { Irr energy costs { FertCostCalc / | Sl
Ready MU

B Microsoft Cxcel - KSU-MPI_CropDudgets(RanoCo-Jan09).xls

] e B e Dt Famst Tk Dela Whdee e e POF
P 0 b A R B A e 9 e E - gL EL o - e O EE]
Al - &
A |8 € [ o E [ F 6 [ H I K[ L [ m [ ®H [F
CROP BUDGETS OF TOTAL COSTS AND RETURNS {Nitregen & Phosphate Fertilizer and limigation Water at Economic Optimum Levels
Crap/System Whear Com  Soarghum  Soybean Sunflawer Alfalfa  DC Bean Toral Par Per
Planted acres of each crop : (T [} 120 150 0.0 00 0.0 100.0 Acre Acre
Tillable acres per planted acie 1.00 1.00 1.00 1.00 0.00 1.00 0.0 1.0 Planted Tillahle
INCOME PER ACRE
A Vleld per acre 1 450 0.5 796 73 4090 16 200 -
0. Price per unit : $5.15 $3.H 2 o.M 01250 $85.00 8.9 $23.668 $236.67 1236467
C. Met qovernment payments $15.00 $15.00 $15.00 $15.00 .00 $15.00 .00 1,500 15,040 15.00
11, Indemmity payments b F] .00 1K .00 1M .00 LK o 1.0} 0.00
E. Miscellaneaus Incame b 40.00 .00 40.00 f0.00 40.00 f0.00 $0.00 o 0.00 0.00
F. Remnns/acre jAx B+ C+ D + E) £246.57 3rm 23847 125288 12487 131255 £178.80 125,168 125167 125167
COSTS PER ACRE 1
1. Sewd b 1280 o 948 £33.7% L2 12,60 4L 41,760 1060 1760
2 A 164 26.1% 0.0 9.06 1947 5 1990 nr n T
3. Insectlelde | 1 L.00 1.00 0.00 0.00 646 606 0.00 73 073 L]
A, Fertilizer an 1 nn Har 35.26 20000 a7 2929 1160 .58 3520 3528
5. Crop consulting b 0.00 .00 0.00 .00 0.00 0.00 .00 o 0.00 000
fi. Crop insurance b .00 .00 .00 .00 .00 .00 0.0 o .04 000
) 7. Diylng k 000" 000 " 0.00 0.00 3.0 0.00 0.00 [ 0.00 0.00
| 8. Miscellaneous 1 575 575 575 575 5.00 575 5.00 575 575 575
e 9. Machinery expense : 90.05 101,89 9614 5956 509 131480 53.57 9102 az.2 Gz
| | . 1118 1144 10.92 6.76 .98 15.08 611 1,050 1050 10.50
| 2 | 1 HL00 40.00 .00 40.00 .00 40.00 0.0 4,40 5000 4000
| 2| 5. SUB TOTAL 22113 128748 §227.59 $184.80 £125.19 §252.86 13618 $22,dE 122045 f22045
3| 13. Interest on 12 nonland costs 6.85 9.50 T.10 540 4.85 835 5.45 682 6.82 682
31 H. TOTAL COSTS $227.99 $296.90 $23.69 $190.20 1300 $267.21 141,63 L rrarel $227.27 $2arat
(52| 1 RETURNS OVER COSTS [F - H) a5 im0z 4378 $68.60 (#5.17) 85134 4377 dr40 240 dna0
(33 L TOTAL COSTSUNIT (HA) 907 §3.28 ErRC) 695 WA diEr 40408 -
(3] K GREAMEVEW PRICE W.CVA i $3.07 3076 $6.47 WA dinEr [T
E: M. Bueakeven price fw 515 .32 $2.99 [T .15 $75.83 [T
'g" H. Braakeven yield fw' b A5.0 900 as5.7 M4 1,200.4 31 1749
» Base crop for breakeven analysls N 1 0 L] L L] L [} =
W4 v myIntro Yy Budgets § OptimaRates T oowegy conts. [ Tabkes f Mec [/ [E3 >
Rieacky MM




B Microsoft Cxcel - KSU-MPI_CropDudgets(RanoCo-Jan09).xls

AN

HA] B B Mew Dt Famet Jous Data Wedes B

Aol POF

2 E LA g v -

A crat£Hion

20 . [B] W% @ 0 A B

% R T NN e N RN s S
4 - I

A |B] = [ D E | F ¢ | H 1 ] K] L [ M | w [=

Fry

a5 TABLE 1. Production Inputs Used for Dudgets 1:26 PR 080909
4%

[ a7 | Wheat Com_ Sorghum  Soybean Sunflawer Alfalfa  DC Bean

a Price scenarios to consider Use {=1. N=0}

2 Long run average $2.05 4700 0000 475007 $7.00 1

El High price scenatio = = §3.09 fwse”  foagon swose” 1050 [

[ 51 Expected prlce 5157 3.4 $281" 1804 §0.1250 $85.00 " $8.04p 0

a2

| vield goal (Y6} bu'ac 165 930 8.0 s 1065 i w00 User enters yield
4| Enter O far diyland or 1 for i [ [ [ [ o [ o

| 35 | Annual rainfall : JEO0 20040 FEO0 ZH.M 00 2.0 iy goal, crop and

% Soll test P {STP}, ppm 1200 12.00 1200 12.00 1200 12.00 na i H

B Organle mamer (08}, % 1 2100 2.00 2100 2.00 200 200 na fertilizer prices,
£ Soil test nittegen (STH), Ihe/ac 0.0 200 0.0 200 0.0 200 na and soil

“ Other N adj Ihsiac P —T (] 040 0.0 040 wa .

& | KSUrecommended nitiogen, lhwac "5 X 28 00 193 00 properties —

61| Econ Optimum fer, Ibs/ac 718 838 731 00 20.3 00 optimal N and P
a2 KSU recommended phosphate. Ibs'ac n 253 0 A 465

63 Econ Optimum fenf, lba'ac N My 2.4 i) 125 0.1 0.2 \ rates are
 6a | ! 0.0 040 00 04 00 040 calculated.
65 | 462 424 823 #h Wsi 5 kX 200
| 5 | N a7 0.32 £.57 0.59 024 0.39

a1

[ Seading rate {Ibs, seeds, etch a 2 3 135 22 1 160
e | Seed price, $unit 0116 FEF]] 316 .25 0.1 4.0 $0.25 v

0
E Fenillzer:

72 Hiiragen {N) T8 888 731 0 0.3 00 [y

] Phosphate (P} 2.y 240 6 35 201 50.2 0.0
| 74 | [2 1K) ] [ o ] o o o
EAl O [ [ [ [ [ [ [ LM fac
| 76 | Lime 500 S0 500 S0 [ S0 1} 0.010 /b

il Herblelils 1

™ Total heibicide i 364 26.19 2003 9,06 1947 5200 19.9 100 fac
| ™ | NN
El Hi 1l Magnum 1128 gt .
. J Optaniates £ T crongy costs { Taboks Mo [/ 1< o 5|

B Microsge Font wers s -
‘e | 2010 forward contract price and current liquid fertilizer prices ik B~
=T 3.4 B
M1 - 51
A [B] = [ D E | F ¢ | H 1 [ 1 K] L M| n [z

ET]

45 TABLE 1. Production Inputs Used for Budgets 132FH 0810309

£

[ a7 | Wheat Com_ Sorghum  Seybean Sunflower Alfalfa  DC Bean

® Price scenarios te consider Use {=1. N=0}

| = | Lang mun average $321 4205 $2.05 4700 01000 $75.00 " $7.00 0

EX Higgh price scenaio g $3.79 fwse”  foagon swoso” 1040 [

El Expected prlce 5157 134 $281" 8.0 §0.1250 $85.00 " §8.94 I T 1
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] Wield goal (YG), bu'ac : 6.5 930 axo 215 1065 kR 0.0

54| Enter 0 for deyland o 1 fo o ] o 0 o 0 o

|55 Annual saintall b #8.00 FH.H) 2800 ZH.H) 2800 ZH.0H) wa

| 5 | Soll test P {STP}, ppm A 1200 12.00 1200 12.00 1200 12.00 na

5T Organle mamer (08}, % 1 2100 2.00 2100 2.00 200 200 na

=% Seil test nittegen {STHL Ibs'ac : 0.0 200 0.0 200 0.0 200 i

|| Other N adj Ihs/ac 0.0 0.0 .0 0.0 na

[en| S N T2E [ Y] [
| 61 | Econ Optmum ferl, Ibs'ac h 56.6 a0 5.8 a0

a2 KSU recommended phosphate, Ibs'ac 253 0 A 465

63 Econ Optimum fenf, lba'ac N 15.1 5.9 10,6 1.9
 6a | an Amount, in 0.0 00 00 04
| 63 | N 0. 46 Ha a0 36 200
| 5 | N .28 063 £.03 0.22 £.23 .05

&1

[ Seading rate {Ibs, seeds, etch : a 2 3 135 22 1 160
e | Seed price, $iunit .16 . $3.16 40,25 $0.91 .20 $0.25

]
E Fenillzer:

72 Hitrogen Ny 508 748 566 00 58 00 W

] 17.5 105 151 259 10,8 3 0.0
| 74| o 0 o 0 o 0 o
| 75 | o ] [ ] o ] [ 1000 Jac
| 76 | Lime 500 S0 500 S0 [ S0 o 0.010 /b

il Herblclde 1

™ Total heibicide i 364 26.19 2003 9,06 1947 5200 19.9 100 fac

™
E 1l Magrum 41128 gt a

J Optaniates £ T crongy costs f Tabkss Mo / 1< o ¥ |
MM

BT Microsges Fomst _wrsssan o

ooty

a1 - A
A [B] = [ D E | F ¢ | H 1 [ 1 K] L M| § [F

-

45 TABLE 1. Production Inputs Used for Budgets 135 PR 0810309
Ll

[ a7 | Wheat Com_ Sorghum  Soybean Sunflawer Alfalfa  DC Bean

® Price scenarios te consider Use {=1. N=0}

| @ | Lang run average $a 4235 $2.05 4700 f0oi00 750" £7.00 0

[ | High price scenaio g $3.79 0507 foas00 S0 $10.40 il

El Expected prlce 5157 134 $281" 8.0 §0.1250 $85.00 " §8.94 I T 1

52

] Wield goal (YG), bu'ac : 6.5 930 axo 215 1065 kR 0.0

| 54 | Enter 0 far deyland ar 1 for i o L] o L] o L] o

| 55 | Annual rainfall b 00 5.0 00 5.0 =00 75040 wa

| 5 | Soll test P {STP}, ppm A 1200 12.00 1200 12.00 1200 12.00 na

5T Organle mamer (08}, % 1 2100 2.00 2100 2.00 200 200 na

=% Seil test nittegen {STHL Ibs'ac : 0.0 200 0.0 200 0.0 200 i

| % | Other N adjs s ac 0.0 00 0.0 00 na

| 40 | KESU recommended nittogen, hs'ac M (s o 1.9 [X1]

| 61 | Econ Optimum feri. Ibs/ac N B2.6 0.0 no 00

A2 KSU recommended phosphate. Ibs/ac 253 20 A 465

63 Econ Optimum fenf, lba'ac N 178 .z 1.1 6.0
 6a | n Amo N 0.0 040 00 040
| 65 | H, P, and |, b N B0LE A 0267 X 0.0
| 5 | Change In ppm N .14 0.52 £0.81 0.40 £.07 0.16

a7

[ Seading rate {Ibs, seeds, etch a 2 3 135 22 1 160
e | Seed pice, $unit §0.16 FE?] 316 0.25 0.1 $4.20 $0.25

m
E Fenillzer:

72 Hitrogen Ny 618 796 13 00 1o 00 W

] 0.3 20.7 178 29.2 11 160 0.0
| 74 | o L] o L] o L] o
| 75 | L] L] L] L] L] L] L] 10 Jac
| 76 | 500 S0 500 S0 [ S0 o 0.010 /b

il Herblclde 1

™ Total heibicide i 364 26.19 2003 9,06 1947 5200 19.9 100 fac
| ™ | xKH
(= | Bi n Y1128 it .
Wb n It Burdgets  OptimaRates /T orvngy costs [ Tabkes /b [/ 1< o 5|

Scenarios considered (winter 2008/09 meetings)...
|

» Dry versus liquid N & P fertilizer prices
— Dry: N=%$0.365 and P = $0.495
— Liquid: N =$%$0.535 and P = $0.896

» Fertilizer rates
— Economic optimal
— 75% of economic optimal (under fertilize)
— 125% of economic optimal (over fertilize)

* Expected crop prices
— Wheat = $5.58; Corn = $3.85; Milo = $3.30; Soybean = $8.47

— Varying crop prices impacts optimal rates and overall
returns, but does not change overall conclusions
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Crop yield at expected 2009 crop prices and
various fertilizer scenarios...

Model-Estimated Yield vs Fertilizer Price and Rate (% of economic optimal)

Wheat Corn Milo Soybean DC Beans Total Average
Acres 255 20.5 8.5 255 20.0 100.0
Dry N & P Prices (N=$0.365 and P=$0.495)
A. Economic optimal rates
45.4 110.2 84.9 34.9 - X -
B. 75% of economic optimal rates (under fertilize) 1) Economlch O%tlmal Iylelds
_4% hi
42.8 104.0 80.7 342 arg 1-4% _'9 er at lower
- . priced fertilizer (dry).
C. 125% of economic optimal rates (over fertilize)
46.2 111.7 86.3 35.0 2) Over-fertilizing results in
Liquid N & P Prices (N=$0.535 and P=$0.896) yields about 1% higher
D. Economic optimal rates than optimal rate yields.
437 107.6 817 345 o )
) : . 3) Under-fertilizing results in
E. 75% of economic optimal rates (under fertilize) .
yields about 5% lower
40.7 100.5 7, 33.7 . .
than optimal rate yields.
F. 125% of economic optimal rates (over fertilize)
44.6 109.8 83.5 349 XXX XXX
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Return over costs at expected 2009 crop prices
and various fertilizer scenarios...

Return Over Costs vs Fertilizer Price and Rate (% of economic optimal)

Wheat Corn Milo Soybean DC Beans Total Average
Acres 255 20.5 8.5 255 20.0 100.0
Dry N & P Prices (N=$0.365 and P=$0.495) KSU
A E . timal rat rates
. Economic optimal rates $36.75
$17.62 $79.46 $11.99 $54.08 $3,842 $38.42
B. 75% of economic optimal rates (under fertilize)
$12.53 $71.03 $8.73 $52.07 $3,461 $34.61
C. 125% of economic optimal rates (over fertilize)
$13.04 $71.36 $7.23 $51.32 $3,448 $34.48
Liquid N & P Prices (N=$0.535 and P=$0.896) KSuU
BE ) e G rates
. Economic optimal rates $17.03
$1.66 $54.53 -$3.76 $43.34 $2,350 $23.50
E. 75% of economic optimal rates (under fertilize)
-$3.53 $46.85 -$6.65 $42.03 $2,002 $20.02
F. 125% of economic optimal rates (over fertilize)
-$3.53 $44.68 -$9.13 $41.21 $1,915 $19.15
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Return over costs at expected 2009 crop prices
and various fertilizer scenarios...

Return Over Costs vs Fertilizer Price and Rate (% of economic optimal)

Wheat Corn Milo Soybean DC Beans Total Average
Acres 255 20.5 8.5 255 20.0 100.0
Dry N & P Prices (N=$0.365 and P=$0.495) KSU
A E . t I rat rates
. Economic optimal rates $36.75
$17.62 $79.46 $11.99 $54.08 $3,842 $38.42
B. 75% of economic optimal rates (under fertilize)
$12.53 $71.03 $8.73 $52.07 $3,461 $34.61
C. 125% of economic optimal rates (over fertilize)
$13.04 $71.36 $7.23 $51.32 $3,448 $34.48
Liquid N & P Prices (N=$0.535 and P=$0.896) KSuU
D rates
‘| 1) Economic impact of over- or under-fertilizing is $17.03
about the same at lower priced fertilizer (dry). 2820 2550
E.
2) At higher fertilizer prices (liquid), over-fertilizing $2,002 $20.02
z starts becoming worse than under-fertilizing.
3) Fertilizer price (dry vs. liquid) has bigger impact on $1,915 $19.15
returns than deviations from the optimal rate.
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Side issues with P
L]

* Following MF-2586 N and Precs, depending upon
crop and rotation, will end up over time at 11-14
ppm STP

» At crop prices and high fertilizer prices shown (esp
P), would end up at much lower STP, perhaps 5-10
ppm

» Seems weird to end up that low but is it wrong?
* Haven't seen such prices before
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Critical issues to think about
]

* Are MF-2586 rates really predicated on “other
factors not limiting?”

e Can we fully compensate for low soil fertility with
fertilizer?

* Might application methods and timing modify our
results?

* What about using fertilizer P to compensate for low

So, what should one do?
]

» Use the spreadsheet! If your intuition causes you
to question the results:

* Average the results with some other method
* Use the adjustment factors in the spreadsheet

* Question your intuition

» Likely, no one would ignore prices forever, i.e.,
regardless of their levels

soil pH?
64 65
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* Wheat historically has compared quite well

economically in central Kansas (equal or better returns
with less risk than other crops)

* No-till farms tend to be larger, have slightly better
profit margins (i.e., more efficient), and have less
wheat in crop mix than mixed tillage farms

» High grain prices have offset much of the impact of
high fertilizer prices such that optimal rates have
not changed significantly

» Large difference in price of liquid versus dry P can

affect what is optimal o
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