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i Outline of talk...

* What do projected crop budgets look like for 2010?

« Economics associated with several studies from

Hesston Experiment Field

No-till crop rotations

Cover crops

Two-crop rotation x tillage (wheat versus alternative row crops)

Double cropping forage behind wheat
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Values for SC KS Crop budgets as printed (via KSU-Lease.xIs)

Values for SC KS Crop budgets with 12/11/09 forward bids

CROP BUDGETS SHOWING TOTAL COSTS AND RETURNS

Crop/System Wht-C Wht-R  Sorghum  Soybean Corn DC SB Total Per Per
Planted acres of each crop 40.0 20.0 20.0 20.0 20.0 0.0 120.0 Acre Acre
Tillable acres per planted acre 1.00 1.00 1.00 1.00 1.00 0.00 120.0 Planted Tillable
INCOME PER ACRE
A.Yield per acre 45.0 45.0 80.0 27.0 90.0 20.0 - - -
B. Price per unit $4.86 $4.86 $3.51 $8.45 $3.71 $8.45
C. Net government payments $15.35 $15.35 $15.35 $15.35 $15.35 $0.00 $1,842 $15.35 $15.35
D. Indemnity payments $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 $0.00 $0.00
E. Miscellaneous income $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 $0.00 $0.00
F.Returns/acre (Ax B)+C+D +E) $234.05 $234.05 $296.15 $243.50 $349.25 $169.00 $31,821 $265.17 $265.18
COSTS PER ACRE
1. Seed $13.00 $7.80 $9.87 $41.85 $52.29 $49.60 $2,756 $22.97 $22.97
2. Herbicide 3.04 6.38 18.58 8.70 29.26 9.72 1,380 11.50 11.50
3. Insecticide / Fungicide 1.00 1.00 0.00 0.00 1.00 0.00 80 0.67 0.67
4. Fertilizer and Lime 48.05 37.09 44.99 15.44 50.41 8.70 4,880 40.67 40.67
5. Crop Consulting 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
6. Crop Insurance 0.00 0.00 0.00 0.00 0.00 0.00 [ 0.00 0.00
7. Drying 0.00 0.00 0.00 0.00 0.00 -t - . 0.00
8. Miscellaneous 5.75 5.75 5.75 EXE] 5.75 |_ar|d costs were 5.75
9. Machinery Expense 91.74 91.74 90.71 53.17 94.00 . 85.52
10. Non-machinery Labor 10.40 1040 1027 598 1066 held constant in .69
11. Irrigation 0.00 0.00 0.00 0.00 0.00 i
12. Land Charge / Rent 45.00 45.00 45.00 45.00 45.00 proJeCtEd bUdgetS
G. SUB TOTAL $217.98 $205.15 $225.16 $175.89 $288.37 $126.59 $26,611 $221.76
13. Interest on 1/2 Nonland Costs 5.23 4.75 5.51 4.18 7.84 4.10 655 5.46 5.46
H. TOTAL COSTS $223.21 $209.90 $230.68 $180.07 $296.21 $130.69 $27,266 $227.21 522721
|. RETURNS OVER COSTS (F - H) $10.84 $24.15 $65.47 $63.43 $53.04 $38.31 $4,555 $37.96 l $37.96 I
J. TOTAL COSTS/UNIT (H/A) $4.96 $4.66 $2.88 $6.67 $3.29
K. RETURN TO TOTAL COST (I+13)/G 7.37% 14.09% 31.53% 38.44% 21.11% Pressure for land 16.71%
M. Breakeven price (w/ base crop) $6.07 $5.78 $3.51 $8.53 $3.85 ,COStS to increase
N. Breakeven yield (w/ base crop) 57.4 54.5 80.4 27.3 94.1 in 2010?
Base crop for breakeven analysis 0 0 1 0 0 0
L All "blue values" are inputs, black values are calculated from those inputs 12:03PM  12/12/09

CROP BUDGETS SHOWING TOTAL COSTS AND RETURNS

Crop/System Wht-C Wht-R  Sorghum  Soybean Corn DC SB Total Per Per
Planted acres of each crop 40.0 20.0 20.0 20.0 20.0 0.0 120.0 Acre Acre
Tillable acres per planted acre 1.00 1.00 1.00 1.00 1.00 0.00 120.0 Planted Tillable
INCOME PER ACRE
A.Yield per acre 45.0 45.0 80.0 27.0 90.0 20.0
B. Price per unit $4.78 $4.78 $3.49 $9.21 $3.86 $9.21
C. Net government payments $15.35 $15.35 $15.35 $15.35 $15.35 $0.00 $1,842 $15.35 $15.35
D. Indemnity payments $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 $0.00 $0.00
E. Miscellaneous income $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 $0.00 $0.00
F.Returns/acre (Ax B)+C+D +E) $230.45 $230.45 $294.55 $264.02 $362.75 $184.20 $32,253 $268.78 $268.78
COSTS PER ACRE
1. Seed $13.00 $7.80 $9.87 $41.85 $52.29 $49.60 $2,756 $22.97 $22.97
2. Herbicide 3.04 6.38 18.58 8.70 29.26 9.72 1,380 11.50 11.50
3. Insecticide / Fungicide 1.00 1.00 0.00 0.00 1.00 0.00 80 0.67 0.67
4. Fertilizer and Lime 48.05 37.09 44.99 15.44 50.41 8.70 4,880 40.67 40.67
5. Crop Consulting 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
6. Crop Insurance 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
7. Drying 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
8. Miscellaneous 5.75 5.75 5.75 5.75 5.75 5.75 690 5.75 5.75
9. Machinery Expense 91.74 91.74 90.71 53.17 94.00 47.49 10,262 85.52 85.52
10. Non-machinery Labor 10.40 10.40 10.27 5.98 10.66 5.33 1,162 9.68 9.69
11. Irrigation 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
12. Land Charge / Rent 45.00 45.00 45.00 45.00 45.00 0.00 5,400 45.00 45.00
G. SUB TOTAL $217.98 $205.15 $225.16 $175.89 $288.37 $126.59 $26,611 $221.76 $221.76
13. Interest on 1/2 Nonland Costs 5.23 4.75 551 4.18 7.84 4.10 655 5.46 5.46
H. TOTAL COSTS $223.21 $209.90 $230.68 $180.07 $296.21 $130.69 $27,266 $227.21 ﬁ
|. RETURNS OVER COSTS (F - H) $7.24 $20.55 $63.87 $83.95 $66.54 $53.51 $4,988 $41.56 $41.56
J. TOTAL COSTS/UNIT (H/A) $4.96 $4.66 $2.88 $6.67 $3.29
K. RETURN TO TOTAL COST (I+13)/G 5.72% 12.33% 30.82% 50.11% 25.79% Based on current forward
contract bids, average
M. Breakeven price (w/ base crop) $6.04 $5.74 $3.49 $8.47 $3.83 .
N. Breakeven yield (w/ base crop) 58.1 55.1 80.4 24.8 89.6 erI ds and costs, 2010
Base crop for breakeven analysis 0 0 1 0 0 pOtentlal |00kS decent.

T All "blue values" are inputs, black values are calculated from those inputs

11:45AM  12/13/09

Values for NC KS Crop budgets as printed (via KSU-Lease xls)

Values for NC KS Crop budgets with 12/11/09 forward bids...

CROP BUDGETS SHOWING TOTAL COSTS AND RETURNS

Crop/System Wht-C Wht-R  Sorghum  Soybean Corn DC SB Total Per Per
Planted acres of each crop 40.0 20.0 20.0 20.0 20.0 0.0 120.0 Acre Acre
Tillable acres per planted acre 1.00 1.00 1.00 1.00 1.00 0.00 120.0 Planted Tillable
INCOME PER ACRE
A.Yield per acre 57.0 52.0 90.0 35.0 90.0 20.0
B. Price per unit $4.81 $4.81 $3.43 $8.27 $3.55 $8.27 - --- -
C. Net government payments $14.16 $14.16 $14.16 $14.16 $14.16 $0.00 $1,699 $14.16 $14.16
D. Indemnity payments $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 $0.00 $0.00
E. Miscellaneous income $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 $0.00 $0.00
F. Returns/acre (AxB)+C+D +E) $288.33 $264.28 $322.86 $303.61 $333.66 $165.40 $36,021 $300.18 $300.18
COSTS PER ACRE
1. Seed $13.00 $11.70 $15.36 $43.40 $84.72 $49.60 $3,624 $30.20 $30.20
2. Herbicide 5.99 5.99 32.87 20.65 27.10 9.72 1,972 16.43 16.43
3. Insecticide / Fungicide 26.28 26.28 0.00 0.00 0.00 0.00 1,577 13.14 13.14
4. Fertilizer and Lime 45.83 33.61 42.40 18.49 41.42 8.70 4,551 37.93 37.93
5. Crop Consulting 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
6. Crop Insurance 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
7. Drying 0.00 0.00 11.70 0.00 11.70 0.00 468 3.90 3.90
8. Miscellaneous 6.25 6.25 6.25 6.25 6.25 6.25 750 6.25 6.25
9. Machinery Expense 60.56 86.51 79.67 60.31 75.33 47.49 8,459 70.49 70.49
10. Non-machinery Labor 6.89 9.75 8.97 6.76 8.45 5.33 954 7.95 7.95
11. Irrigation 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
12. Land Charge / Rent 57.00 57.00 57.00 57.00 57.00 0.00 6,840 57.00 57.00
G. SUB TOTAL $221.79 $237.08 $254.21 $212.85 $311.97 $127.09 $29,194 $243.28 $243.28
13. Interest on 1/2 Nonland Costs 5.35 5.57 5.87 5.02 8.09 4.12 705 5.87 5.87
H. TOTAL COSTS $227.14 $242.65 $260.08 $217.87 $320.07 $131.21 $29,899 $249.16 ﬁ
|. RETURNS OVER COSTS (F - H) $61.19 $21.63 $62.78 $85.74 $13.59 $34.19 $6,122 $51.02 $51.02
J. TOTAL COSTS/UNIT (H/A) $3.98 $4.67 $2.89 $6.22 $3.56 $6.56 - - -
K. RETURN TO TOTAL COST (I+13)/G 30.00% 11.47% 27.00% 42.64% 6.95% 30.14% 20.48% 20.48% 20.48%
M. Breakeven price (w/ base crop) $5.24 $6.04 $3.69 $8.27 $4.35 $10.85
N. Breakeven yield (w/ base crop) 62.7 66.7 98.2 35.1 113.8 26.5

CROP BUDGETS SHOWING TOTAL COSTS AND RETURNS

Crop/System Wht-C Wht-R  Sorghum  Soybean Corn DC SB Total Per Per
Planted acres of each crop 40.0 20.0 20.0 20.0 20.0 0.0 120.0 Acre Acre
Tillable acres per planted acre 1.00 1.00 1.00 1.00 1.00 0.00 120.0 Planted Tillable
INCOME PER ACRE
A.Yield per acre 57.0 52.0 90.0 35.0 90.0 20.0 - - -
B. Price per unit $4.78 $4.78 $3.49 $9.21 $3.86 $9.21 - - -
C. Net government payments $14.16 $14.16 $14.16 $14.16 $14.16 $0.00 $1,699 $14.16 $14.16
D. Indemnity payments $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 $0.00 $0.00
E. Miscellaneous income $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 $0.00 $0.00
F. Returns/acre (AxB)+C+D +E) $286.62 $262.72 $328.26 $336.51 $361.56 $184.20 $37,246 $310.38 $310.38
COSTS PER ACRE
1. Seed $13.00 $11.70 $15.36 $43.40 $84.72 $49.60 $3,624 $30.20 $30.20
2. Herbicide 5.99 5.99 32.87 20.65 27.10 9.72 1,972 16.43 16.43
3. Insecticide / Fungicide 26.28 26.28 0.00 0.00 0.00 0.00 1,577 13.14 13.14
4. Fertilizer and Lime 45.83 33.61 42.40 18.49 41.42 8.70 4,551 37.93 37.93
5. Crop Consulting 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
6. Crop Insurance 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
7. Drying 0.00 0.00 11.70 0.00 11.70 0.00 468 3.90 3.90
8. Miscellaneous 6.25 6.25 6.25 6.25 6.25 6.25 750 6.25 6.25
9. Machinery Expense 60.56 86.51 79.67 60.31 75.33 47.49 8,459 70.49 70.49
10. Non-machinery Labor 6.89 9.75 8.97 6.76 8.45 5.33 954 7.95 7.95
11. Irrigation 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
12. Land Charge / Rent 57.00 57.00 57.00 57.00 57.00 0.00 6,840 57.00 57.00
G. SUB TOTAL $221.79 $237.08 $254.21 $212.85 $311.97 $127.09 $29,194 $243.28 $243.28
13. Interest on 1/2 Nonland Costs 5.35 5.57 5.87 5.02 8.09 4.12 705 5.87 5.87
H. TOTAL COSTS $227.14 $242.65 $260.08 $217.87 $320.07 $131.21 $29,899 $249.16 ﬁ
|. RETURNS OVER COSTS (F - H) $59.48 $20.07 $68.18 $118.64 $41.49 $52.99 $7,347 $61.22 $61.22
J. TOTAL COSTS/UNIT (H/A) $3.98 $4.67 $2.89 $6.22 $3.56 $6.56 - - -
K. RETURN TO TOTAL COST (I+13)/G 29.23% 10.81% 29.13% 58.10% 15.89% 44.94% 24.57% 24.57% 24.57%
M. Breakeven price (w/ base crop) $5.82 $6.68 $4.05 $9.21 $4.72 $12.49
N. Breakeven yield (w/ base crop) 70.6 74.6 107.3 35.1 113.1 274




Two-crop rotation x tillage study... )| Rotation has bigger impact on yield than tillage...

. Tillage and rotation impact on crop yields
* Wheat rotated with... Source: Hesston Experiment Field, 1997-2006
— wheat (continuous cropping), sorghum, corn, or soybeans 100
20 -—{ M v-blade [ No-till }
« Sorghum rotated with... 80
[ 70 0%
— sorghum (continuous cropping) and wheat g e
-g— 50 — e
* Tillage 2 40
> .
— v-blade and no-till (all wheat planted no-till after row crop) 30 "0%
20
) . . 10
* 10 years of yield data, 1997-2006 (no corn yields in 2000) 0
Wht/crn Wht/soy Crn/wht Milo/milo
, . Wht/mil Wht/iwht Milo/wht Soy/wht
+ Costs based on Mathew Pachta’s M.S. thesis e . /W _ o v
(2008 custom rates and 2009 input prices) fopiprevious crop
?y G Source: M.M. Claassen, KSU Agronomy Field Research 2007 Report of Progress 992 ?y
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Rotation has bigger impact on yield than tillage... &=l Continuous cropping generates less revenue...
Tillage and rotation impact on crop yields Tillage and Rotation Impact on Crop Revenue
Source: Hesston Experiment Field, 1997-2006 300 (2004-08 average prices for SC KS)
100 V-blade / chisel No-till
90 o 250 1
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2 R E——
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10 no: 50
0 T
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Crop/previous crop Rotation

Source: M.M. Claassen, KSU Agronomy Field Research 2007 Report of Progress 992 msgu B wheat [ soybean [[IMilo [ ]corn msgu




No-till systems slightly less profitable, but

rotation has bigger impact...

Tillage and rotation impact on crop costs
225 (Source: Pachta -- 2008 custom rates and 2009 input prices)
V-blade / chisel No-till
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Tillage and rotation impact on returns to land
120 (Crop prices = 2004-08 avg; Costs = 2008 custom rates and 2009 input prices)
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No-till crop rotations study...

Wheat yields are best following soybeans...

Study initiated in 2001 (data collection to determine
cropping system effects began in 2004)

11 no-till crop rotations (including five different crops)
— W-C-SB | W-[SB]-C-SB | W-SB-C

— W-GS-SB | W-[SB]-GS-SB | W-[GS]-GS-SB

— W-GS-SF | W-[SB]-GS-SF | W-[GS]-GS-SF

- GS-C-SB

GS-GS-GS

5 years of yield data, 2004-08

Costs based on NC KS Farm Management Guides
(with fertilizer rates adjusted to be consistent with yields)

Rotation Impact on Wheat Yields
Hesston Experiment Field, 2004-2008

70

Yield, bu/acre

Source: Claassen and Regehr, KSU Agronomy Field Research 2009 Report of Progress 1017 ?
~IIMAGER.INFCI




No rotation effect on corn yields...

Sorghum yields are best following wheat...

Rotation limpact on Corn Yields
Hesston Experiment Field, 2004-2008

120

100 - 1032 101.6 99.7 97.6

80 - - - -

60 -+ — — —

Yield, bu/acre

20 -4 - - -

Source: Claassen and Regehr, KSU Agronomy Field Research 2009 Report of Progress 1017
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Rotation Impact on Sorghum Yields
Hesston Experiment Field, 2004-2008

120

Full season

100
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8
=}
o 60
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> ‘b >
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Source: Claassen and Regehr, KSU Agronomy Field Research 2009 Report of Progress 1017

No rotation effect on soybean yields...

No rotation effect on sunflower yields...

Rotation Impact on Soybean Yields
Hesston Experiment Field, 2004-2008

50
Full season Double crop

Yield, bu/acre

Q ; P b

¢ 2 & i i &

£ IS © y $ © O

R A S o S 4 BN M
N @ © N @ N

Source: Claassen and Regehr, KSU Agronomy Field Research 2009 Report of Progress 1017

Rotation Impact on Sunflower Yields
Hesston Experiment Field, 2004-2008

1800

1500 —

1200 —

900 —

Yield, Ibs/acre

600 —

300 —

Source: Claassen and Regehr, KSU Agronomy Field Research 2009 Report of Progress 1017




Revenue by rotation...

Costs by rotation...

Rotation

Rotation Impact on Crop Revenue
(2004-08 average prices for SC KS)

GS-GS-GS
GS-C-SB
W-[GS]-GS-SF
W-[SB]-GS-SF
W-GS-SF
W-[GS]-GS-SB
W-[SB]-GS-SB
W-GS-SB
W-SB-C
W-[SB]-C-SB

W-C-SB

0 50 100 150 200 250 300

Rotation revenue, $tillable acre

350

400

Rotation Impact on Costs
(Based on 2010 Farm Management Guides for NC KS)

GS-GS-GS
GS-C-SB
W-[GS]-GS-SF
W-[SB]-GS-SF
W-GS-SF

W-[GS]-GS-SB

Rotation

W-[SB]-GS-SB
W-GS-SB

W-SB-C

W-[SB]-C-SB

W-C-SB

0 50 100 150 200 250 300
Rotation revenue, $/tillable acre

350

Net returns by rotation...

Economic comparison of rotations (5-yr avg prices)...

Rotation

Rotation Impact on Net Returns
(Projected 2010 costs and 2004-08 prices)

GS-GS-GS
GS-C-SB
W-[GS]-GS-SF
W-[SB]-GS-SF
W-GS-SF
W-[GS]-GS-SB
W-[SB]-GS-SB
W-GS-SB
W-SB-C
W-[SB]-C-SB

W-C-SB

Rotation revenue, $/tillable acre

80

I Net Returns by Rotation (5-yr avg prices, current projected costs)

Rotation Gross revenue Total costs Profit _
W-C-SB $325.76 $260.73 $65.02| #5
W-[SB]-C-SB $374.60 $304.02 $70.58 | #3
W-SB-C $308.81 $256.96 $51.84
W-GS-SB $317.46 $241.76 $75.70 | #1
W-[SB]-GS-SB $352.28 $282.53 $69.75 | #4
W-[GS]-GS-SB $352.23 $280.17 $72.06 | #2
W-GS-SF $250.64 $241.56 $9.08
W-[SB]-GS-SF $297.73 $282.87 $14.86
W-[GS]-GS-SF $313.54 $281.86 $31.68
GS-C-SB $320.34 $273.66 $46.67
GS-GS-GS $272.55 $259.24 $13.31
Average $316.90 $269.58 $47.32
Min $250.64 $241.56 $9.08
Max $374.60 $304.02 $75.70
Range $123.96 $62.46 $66.62




§

Economic comparison of rotations (current prices)... Economics of Double / Cover Crops

I Net Returns by Rotation (current bids, current projected costs) I

Planting a crop after wheat to...
Rotation Gross revenue Total costs Profit
W-C-SB $367.16 $260.73 $106.42 #5 * harvest as an additional cash grain crop
W-[SB]-C-SB $425.75 $304.02 #1 #3
W-SB-C $349.51 $256.96 $92.55
W-GS-SB $355.84 $241.76 #4 |$114.08) #1 ) . . ) . .
W-[SB]-GS-SB $397.97 $28253  #3 [$115.45) #4 * increase residue, improve soil quality, fix N,
W-[GS]-GS-SB $398.71 $280.17 #2 ($118.54) #2 suppress weeds, etc
W-GS-SF $279.85 $241.56 $38.29 ! ’
W-[SB]-GS-SF $336.10 $282.87 $53.22 — Research study from Hesston (2005-2008)
W-[GS]-GS-SF $356.22 $281.86 $74.36
GS-C-SB $383.59 $27366  #5 [$109.93)
GS-GS-GS $325.12 $259.24 $65.88
Average 30102 520958 9150  harvest as a forage crop (graze or bale)
LA 2D AL A — Research study from Hesston (2002-2005)
Max $425.75 $304.02 $121.73
Range $145.90 $62.46 $83.44

Current bids changes things around a little bit...

o4 Key factors driving the economics of -: & Crop prices have fallen significantly, but they are still
planting a crop after wheat... B =5 relatively strong by historical standards...
Central Kansas Monthly Grain Prices
. . . S : K Agricul | Statisti
« Prices of outputs (crops) and inputs (seed, fertilizer) 6 ource: Ransas Agricuftural tafisties
. —e— Wheat
» Crop yield - T J-\
. . =t Milo
» Value of nutrients removed / credited 12 19 o coybeans
» Costs of establishing and harvesting crop z 199 /\/\‘
>

— No-till versus tillage g 8 > A

— Baling vs. grazing o GM
* Impact on yield of following crop(s) 41
* Impact of costs of following crop(s) 2

2005 2006 2007 2008 2009




bt Nitrogen fertilizer prices are down significantly from

peaks of a year ago...

Monthly Nitrogen Fertilizer Prices, Corn Belt sSummer cover Crops after Wheat
1.00 A (wheat-sorghum rotation)
0.90 NH3 (82%)
0.80 UAN (2% // Hesston Experiment Field, 2005-2009
o 070 Urea (46%) Mark Claassen
Z 0.60 t“J {\\
£ . _/f-.\.} / \ Cover crops considered:
]
g s N m x‘;\.\ Sunn hemp and forage soybean
0.30 "w/ E\w 4 fyield d
N -years of yield data
0.20 Sorghum, 2005-2008
0.10 rerrrrrrrrrrrrrrr T T e T T T T T T Wheat'2006-2009
2005 2006 2007 2008 2009
P““AHIAEER.INFO P““AHIAEER.INFO

1 4-yr average (2004-08) sorghum yields... ==l “Flatter” response to N with cover crops...

SorghumYield vs Nitrogen Applied SorghumYield vs Nitrogen Applied

120

120

B Soybean 113.0

110.5 H Soybean
110 3—— = Sunnhemp 107.0 1055 108.0 110 3— = Sunnhemp
¥ None 102.5 H None
100 100
91.3
90 90
-3 -]
2 g
= =
80 80
70 70 1
60 60 ]
50 4 50 4
0 30 60 92 0 30 60 20
N Applied N Applied
Source: Claassen, various KSU Agronomy Field Research reports ?A ?A
~“AMIEEI'!.INFCI %MIEER INFO
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Wi 4-yr average (2005-09) wheat yields. .. L5 Residual effect from cover crops exists...

Wheat Yield vs Nitrogen Applied Wheat Yield vs Nitrogen Applied

: : B Soybean
= Soyb 4-33.9 ju
1 ' 325 9

w
vy
k.

Sunnhemp Sunn hemp

H None ¥ None

Yield
Yield

N Applied N Applied

Source: Claassen, various KSU Agronomy Field Research reports P P
A A

» Partial budget comparing control (no cover crop) to No Forage  Sunn
. cover soybean hemp
alternative cover crops Seed, $/ac $0.00 $31.20 $20.00
. L Seeding rate, Ibs/ac 0 60 10
— Cost of chemical fallow vs. establishing of cover crop seed cost, §/1b $0.00 s0.52 $2.00
— N credit for the following cash crop (if any)
. . Planting, $/ac $0.00 $12.00 $12.00
— Impact on yield of following crop (+/-)
Herbicide, $/ac $21.54 $21.54 $34.05
. Chemical, $/ac $11.41 $11.41 $19.43
* Net returns to cover crop (improvement from control) Number of applications 2.25 2.25 3.25
Application cost, $/ac $4.50 $4.50 $4.50
* Yields and N effects estimated two ways Roller/crimper, $/ac $0.00  $6.00  $6.00
— Model estimated yield and optimal N rate (lines on prev fig) Total Cost $21.54  $70.74 _ $72.05
_ ” : P Assumptions:
Best” actual average yield and N rate (bars on prev fig) . Planted with notil dril
* Chemical costs for wheat harvest through end of fall time period
miﬁ + Sunn hemp sprayed 50% of the time to terminate crop mmm




Yield Benefits from Cover Crops

Notice the yield
boost with no

applications of N. 120
The boost comes 10 1
from improvements
in soil productivity. 100
For sunn hemp, %
this persists, even 2
with increasing N. 80

g —
Is it high enough 70 4
with N credit to —

cover establishment
costs?

Sorghum Yield vs Nitrogen Applied

M Soybean

Sunnhemp

¥ None

50 4

30 60
N Applied

Model-estimated yields and N rates analysis...

No cover Cover crop
(base) Soybean Sunnhemp

Sorghum

Optimal N, Ibs/a 105.3 64.8 71.9

Yield, bu/a 111.0 106.1 111.8

Return overN, $/a $346.33 $345.41 $362.66
Difference from base, $/a base -$0.92 $16.33

Cover crop establishment, $/a $21.54 $70.74 $72.05

Return over N and cover costs, $/a $324.79 $274.67 $290.61
Difference from base, $/a base -$50.12 -$34.18
Wheat

N, Ibs/a 120.0 105.2 90.8

Yield, bu/a 37.6 35.2 34,

Return, $/a $132.48 $127.02 $12201
Difference from base, $/a base -$5.46 5.47
Rotation average, $/a $228.64
Difference from base, $/a base

Requires an N
price of $1.59/Ib
to breakeven
(all else equal)

Requires an N
price of $0.94/Ib

200. 208.81 to breakeven
-$27.79 | | -$19.82 (all else equal)

Prices: N=3$0.40/lb; sorghum = $3.50/bu; wheat = $4.80/bu

No cover Cover crop
(base) Soybean Sunnhemp

Sorghum

N rate, Ibs/a 90.0 60.0 60.0

Yield, bu/a 108.0 107.0 110.5

Return overN, $/a $342.09 $350.33 $362.66
Difference from base, $/a base $8.24 $20.57

Cover crop establishment, $/a $21.54 $70.74 $72.05

Return over N and cover costs, $/a $320.55 $279.59 $290.61
Difference from base, $/a base -$40.96 -$29.94
Wheat

N, Ibs/a 90.0

Yield, bu/a 32.5 334 33.9

Return, $/a $119.76 $124.08 $126.60
Difference from base, $/a base $4.32 $6.84
Rotation average, S$/a $220.16 $201.83 $208.61
Difference from base, $/a base -$18.32 -$11.55

Prices: N =$0.40/Ib; sorghum = $3.50/bu; wheat = $4.80/bu

Prices of N needs
to increase to
$0.67/Ib to before
reduce to 60 Ibs
(all else equal)

Prices of N needs
to increase to
$0.75/Ib to before
reduce to 60 Ibs
(all else equal)

No cover Cover crop No cover Cover crop
(base) Soybean Sunn hemp (base) Soybean Sunn hemp

Sorghum Sorghum

Optimal N, Ibs/a 87.9 52.6 48.1 N rate, Ibs/a 90.0 60.0 60.0

Yield, bu/a 108.0 104.0 107.8 Yield, bu/a 108.0 107.0 110.5

Return over N, $/a $307.70 $321.92 $338.68 Return over N, $/a $306.09 $326.33 $338.66
Difference from base, $/a base $14.23 $30.98 Difference from base, $/a base $20.24 $32.57

Cover crop establishment, $/a $21.54 $70.74 $72.05 Cover crop establishment, $/a $21.54 $70.74 $72.05

Return over N and cover costs, $/a $286.16 $251.18 $266.63 Return over N and cover costs, $/a $284.55 $255.59 $266.61
Difference from base, $/a base -$34.97 -$19.53 Difference from base, $/a base -$28.96 -$17.94
Wheat Wheat

N, Ibs/a 106.2 80.5 70.7 N, Ibs/a 90.0 60.0 60.0

Yield, bu/a 35.5 321 315 Yield, bu/a 325 28.7 29.8

Return, $/a $85.38 $89.87 $94.71 Return, $/a $83.76 $89.64 $94.80
Difference from base, $/a base $4.48 $9.33 Difference from base, $/a base $5.88 $11.04
Rotation average, $/a $185.77  $170.53  $180.67 Rotation average, $/a $184.16  $172.61  $180.71
Difference from base, $/a base -$15.24 -$5.10 Difference from base, $/a base -$11.54 -$3.45

Prices: N=$0.80/Ib; sorghum = $3.50/bu; wheat = $4.80/bu

Prices: N =3$0.80/Ib; sorghum = $3.50/bu; wheat = $4.80/bu

Need to figure out ways to lower cost of establishing cover crop because yield and
nitrogen benefits are not large enough to overcome costs...

Sunn hemp has an advantage over forage soybeans (what if you decide to hay/graze?)




Summary of cover crops ...

* When considering the economics of adding cover
crops to existing cropping rotations, consider:

— Benefits: soil productivity, yield gains, nitrogen fixation

(credit), and cost savings Hesston Experiment Field, 2002-2005

— Costs: establishment costs, management intensity,

foregone opportunities (e.g., forage, double crop),
equipment needs.

Double crop summer forages after wheat

Mark Claassen

Crops considered:

* Benefits and costs for a given crop enterprise
. . Cowpea, Soybean, Forage soybean, Sunn hemp, Sunflower,
depend on economic factors, such as N price, Pearl millet, Grain sorghum, Sudangrass, Sorghum x

commodity prices, seed costs, crop rotations, etc. sudangrass

— With higher N prices, cover crops become more
economically viable.

— Management will play a key factor in the success of a
cover crop, as well.

ECO nom | C an al yS | S Of d ou b I e Cro p fO I’ag (S] Table 3. Economics of Double-crop Summer Forages after Wheat -- KSU Hesston Experiment Field

Scenario #1: No nitrogen credit for legumes & no impact on yield of following crop

after wheat...

Double-crop Forage
Forage Grain Sorghum x
Control __ Cowpea __ Soybean __soybean _ Sunn Hemp _Sunflower _Pearl millet _sorghum _Sudangrass_sudangrass

INCOME

» Partial budget comparing control (no double crop) R -

Nitrogen credit, Ibs 0 0
: Forage price, $/ton $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00
to alternative fo rag e Ccro p S Income, $/ac $0.00 $62.49 $88.93 $86.02  $127.64  $126.02 $04.92  $18751  $16071  $244.67
Lo cosTs
— Income Of fO r ag ecro p +Nc I"ed It (If an y) Seed, $/ac $0.00 $18.00 $45.41 $26.52 $20.00 $24.42 $8.00 $10.73 $19.80 $26.52
Seeding rate, Ibs/ac 0.0 30.0 59.8 51.0 10.0 220 10.0 5.0 15.0 15.0
. Seed cost, $/lb $0.00 $0.60 $0.76 $0.52 $2.00 $1.11 $0.80 $2.15 $1.32 $1.77
— Costs of chem fallow vs. establishing cover crop Planting,Sac w1378 o L 1 : 1 1 L 1 L 1
Herbicides $12.01 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52
Herbjcide application $5.01 2 1 1 1 1 1 1 1 1 1
— Harvest costs Tilage
Disk, $/ac $9.02 0 0 0 0 0 0 0 ) 0 0
: . Chisel, $/ac $11.19 0 0 0 0 0 0 0 0 0 0
- Impact onyield of following crop (+/-) | Fecutsion.sae 8958 L 0 R T 0 LR B - LR 0
Nitrogen removed $0.40 666 §6160 $6.66 §6:60 $0.60 1974 $15750 36770 36761 3776
H Phosphorus removed $0.40 $0.00 $5.95 $6.53 $6.32 $10.30 $6.85 $4.90 $10.71 $12.92 $19.96
— Impact of costs on following crop (+/-) Harvesiing
Swathing, $/ac $11.83 0 1 1 1 1 1 1 1 1 1
Sideraking, $/ac $4.21 0 1 1 1 1 1 1 1 1 1
. Baling, $iton $14.39 0.00 104 148 143 213 2.10 158 313 283 4.08
L] Net returns to forage Crop (|mprovement from Contr0|) Hauling, $/ton $5.67 0.00 1.04 148 143 213 210 158 313 283 4.08
Total Cost $25.99 $86.95  $12379  $10371  $11508  $13466  $10225  $15293  $16218  $207.55
FOLLOWING CROP
Change in expected yield, bulac 0.0 00 0.0 00 0.0 00 0.0 00 00 00
» All forages assumed to be of equal value
Increased income, $/ac $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Marginal cost, $ibu
. . Nitrogen $0.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
L] B r eak even fo rag e p rice an d y | el d Phosphorus $0.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Harvesting $0.35 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Increased cost, $/ac $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
. Net Returns to Forage Crop -$25.99 -$24.47 -$34.86 -$17.69 $12.56 -$8.64 -$7.33 $34.57 $7.53 $37.12
b Ig nOI'ed |and cost (| .e., assumed owned land or cash rent) Improvement from Control o 152 -$8.86 $8.30 $38.55 $17.35 $18.66 $60.57 $33.52 $63.11
Breakeven forage price, $ton o0 $58.54 $65.98 $54.21 $41.88 $51.74 $48.20 $40.62 $48.15 $44.52

?AG Breakeven forage yield, tons/ac X 1.00 170 123 116 167 111 161 1.99 250
~KIMQGER.INFG T
[




Table 4. Economics of Double-crop Summer Forages after Wheat -- KSU Hesston Experiment Field Table 5. Economics of Double-crop Summer Forages after Wheat -- KSU Hesston Experiment Field

Scenario #2: Nitrogen credit on some crops and impact on yield (positive or negative) for following crop Scenario #3: No nitrogen credit for legumes & no impact on yield of following crop -- reduce forage yield by 25% (i.e., crop failure)
Double-crop Forage Double-crop Forage
Forage Grain Sorghum x Forage Grain Sorghum x
Control Cowpea Soybean soybean  Sunn Hemp Sunflower Pearl millet  sorghum Sudangrass sudangrass Control Cowpea Soybean soybean  Sunn Hemp Sunflower Pearl millet sorghum Sudangrass sudangrass
INCOME INCOME
Yield, DM tons 0.00 116 1.65 1.60 2.37 234 176 348 3.15 454 Yield, DM tons 0.00 0.87 124 1.20 178 175 1.32 2.61 2.36 3.40
Harvested yield, tons/ac 0.00 1.04 1.48 143 213 210 158 313 2.83 4.08 Harvested yield, tons/ac 0.00 0.78 111 1.08 1.60 158 119 2.34 212 3.06
Nitrogen credit, Ibs 0 17 25 24 36 0 0 0 0 0 Nitrogen credit, Ibs 0 0 0 0 0 0 0 0 0 0
Forage price, $/ton $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 Forage price, $/ton $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00
Income, $/ac $0.00 $69.44 $98.82 $95.59 $141.84 $126.02 $94.92 $187.51 $169.71 $244.67 Income, $/ac $0.00 $46.87 $66.70 $64.52 $95.73 $94.52 $71.19 $140.63 $127.28 $183.51
COsTS COsTS
Seed, $/ac $0.00 $18.00 $45.41 $26.52 $20.00 $24.42 $8.00 $10.73 $19.80 $26.52 Seed, $/ac $0.00 $18.00 $45.41 $26.52 $20.00 $24.42 $8.00 $10.73 $19.80 $26.52
Seeding rate, Ibs/ac 0.0 30.0 59.8 51.0 10.0 220 100 5.0 15.0 15.0 Seeding rate, Ibs/ac 0.0 30.0 59.8 51.0 10.0 22.0 10.0 5.0 15.0 15.0
Seed cost, $/Ib $0.00 $0.60 $0.76 $0.52 $2.00 $1.11 $0.80 $2.15 $1.32 $1.77 Seed cost, $/Ib $0.00 $0.60 $0.76 $0.52 $2.00 $1.11 $0.80 $2.15 $1.32 $1.77
Planting, $/ac $13.73 0 1 1 1 1 1 1 1 1 1 Planting, $/ac $13.73 0 1 1 1 1 1 1 1 1 1
Herbicides $12.01 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 Herbicides $12.01 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52 $5.52
Herbicide $5.01 2 1 1 1 1 1 1 1 1 1 Herbicide $5.01 2 1 1 1 1 1 1 1 1 1
Tillage Tiliage
Disk, $/ac $9.02 0 0 0 0 0 0 0 0 0 0 Disk, $/ac $9.02 0 0 0 0 0 0 0
Chisel, $/ac $11.19 0 0 0 0 0 0 0 0 0 0 Chisel, $/ac $11.19 0 0 0 0 0 0 0
Field $lac, $8.95 0 0 0 0 0 O 0 0 Field cultivation, $/ac 8.9 0 0 .0 0 0 0 0
Nitrogen removed $0.40 $0.00 $0.00 $0.00 $0.00 $19.14 $15.50 $26.70 $30.61 $37.16 Nitrogen removed $0.40 $0.00 $0.00 $0.00 $0.00 $14.36 $11.62 $27.87
Phosphorus removed $0.40 $0.00 $5.95 $6.53 $6.32 $10.30 $6.85 $4.90 $10.71 $12.92 $19.96 Phosphorus removed $0.40 $0.00 $4.90 $4.74 $7.72 $5.14 $3.68 $14.97
Harvesting Harvesting
Swathing, $/ac $11.83 0 1 1 1 1 1 1 1 1 1 Swathing, $/ac $11.83 0 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Sideraking, $/ac $4.21 0 1 1 1 1 1 1 1 1 1 Sideraking, $/ac $4.21 0 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Baling, $/ton $14.39 0.00 1.04 148 143 213 210 158 313 2.83 4.08 Baling, $/ton $14.39 0.00 0.78 111 1.08 1.60 158 119 2.34 212 3.06
Hauling, $/ton $5.67 0.00 1.04 1.48 1.43 2.13 2.10 158 313 2.83 4.08 Hauling, $/ton $5.67 0.00 0.78 111 1.08 1.60 158 119 234 212 3.06
Total Cost $25.99 $86.96 $123.79 $103.71 $115.08 $134.66 $102.25 $152.93 $162.18 $207.55 Total Cost $25.99 $76.24 $110.71 $90.93 $97.83 $113.62 $85.21 $123.90 $133.11 $168.82
FOLLOWING CROP FOLLOWING CROP
Change in expected yield, bu/ac 0.0 4.0 4.0 4.0 7.0 5.0 0.0 5.0 5.0 5.0 Change in expected yield, bu/ac 0.0 0.0 00 0.0 00 0.0 00 0.0 0.0 0.0
Price, $/bu $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 Price, $/bu $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40
Increased income, $/ac $0.00 $9.60 $9.60 $9.60 $16.80 -$12.00 $0.00 -$12.00 -$12.00 -$12.00 Increased income, $/ac $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Marginal cost, $/bu Marginal cost, $/bu
Nitrogen $0.40 $0.00 $1.78 $1.78 $1.78 $3.11 -$2.22 $0.00 -$2.22 -$2.22 -$2.22 Nitrogen $0.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Phosphorus $0.40 $0.00 $0.70 $0.70 $0.70 $1.22 -$0.87 $0.00 -$0.87 -$0.87 -$0.87 Phosphorus $0.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Harvesting $0.35 $0.00 $1.40 $1.40 $1.40 $2.45 -$1.75 $0.00 -$1.75 -$1.75 -$1.75 Harvesting $0.35 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Increased cost, $/ac $0.00 $3.88 $3.88 $3.88 $6.78 -$4.84 $0.00 -$4.84 -$4.84 -$4.84 Increased cost, $/ac $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Net Returns to Forage Crop -$25.99 -$11.79 -$19.24 -$2.39 $36.77 -$15.80 -$7.33 $27.42 $0.37 $29.97 Net Returns to Forage Crop -$25.99 -$29.37 -$44.02 -$26.42 -$2.10 -$19.11 -$14.02 $16.73 -$5.83 $14.69
Improvement from Control xxx $14.20 $6.75 $23.60 $62.77 $10.20 $18.66 $53.41 $26.36 $55.96 Improvement from Control xxx -$3.38 -$18.02 -$0.42 $23.89 $6.89 $11.97 $42.72 $20.17 $40.68
Breakeven forage price, $/ton XXX $53.04 $62.12 $50.22 $37.17 $55.14 $48.20 $42.91 $50.68 $46.28 Breakeven forage price, $/ton XXX $64.33 $76.21 $60.39 $45.03 $55.63 $49.91 $41.77 $50.49 $46.70
Breakeven forage yield, tons/ac XXX 0.69 131 0.84 0.56 1.85 111 1.79 2.17 2.68 Breakeven forage yield, tons/ac XXX 0.87 1.56 1.09 1.00 1.40 0.89 127 1.62 2.04
T(Sunn hemp = $47.86 and Sorg x sud = -$4.98 T

when N = $0.80/Ib)

Table 6. Economics of Double-crop Summer Forages after Wheat -- KSU Hesston Experiment Field

[
[Scenario #4: N credit on some crops and impact on yield (+/-) for following crop -- increase all costs by 25% (except fertilizer removal) = tw Su m m a y Of d O u b I e C rO p fo r fo rag e LR

Double-crop Forage

Forage Grain Sorghum x
Control Cowpea Soybean soybean Sunn Hemp  Sunflower Pearl millet sorghum  Sudangrass sudangrass
INCOME
Yield, DM tons 0.00 1.16 1.65 1.60 237 234 1.76 3.48 3.15 4.54 . . . -
Harvested yield, tons/ac 0.00 1.04 148 143 213 210 158 313 283 208 ¢ Current prices prOVIde an opportunlty to Increase returns by
Nitrogen credit, Ibs 0 17 25 24 36 0 0 0 0 0 . . . . .
Forage price, $/ton $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 ( )
Income, $/ac $0.00 $69.44 $98.82 $95.59 $141.84 $126.02 $94.92 $187.51 $169.71 $244.67 I n te n S I fyl n g I an d u S e I . e " d 0 u b I e C ro p p I n g after W h eat .
COSTS
Seed, $/ac $0.00 $22.50 $56.76 $33.15 $25.00 $30.53 $10.00 $13.41 $24.75 $33.15 1
e ate, bsfac o 250 o 28 s00 053 000 A . a0 * Returns to double cropping summer forages after wheat are
Seed cost, $/Ib $0.00 $0.75 $0.95 $0.65 $2.50 $1.39 $1.00 $2.68 $1.65 $2.21 . . . . . .
Planing, $hc si71 o 1 1 1 1 1 i 1 1 1 highly variable depending on crop and year and individual
Herbicides $15.01 $6.90 $6.90 $6.90 $6.90 $6.90 $6.90 $6.90 $6.90 $6.90 . .
pericde %28 2 ! X ! X : ! : 1 : producer situation (and seed costs).
Disk, $/ac $11.28 0 0 0 0 0 0
Chisel, $/ac $13.99 0 0 0 0 0 0
Field cultivation, $/ac $11.19 9 o 0 0 [ 9 1 H i i H
Nitrogen removed $0.40 $0.00 $0.00 $0.00 $0.00 $19.14 $30.61 ¢ ASSUmptlonS abOUt N Credlt and ImpaCt Of yleld Of fOHOWIng
Phosphorus removed $0.40 $0.00 $6.53 $6.32 $10.30 $6.85 $12.92 H H HH H
Harvesting crop effects relative profitability of alternative forage crops
Swathing, $/ac $14.79 0 1 1 1 1 1 1 1 1 1 .
Sideraking, $/ac $5.26 0 1 1 1 1 1 1 1 1 1 (|_e_ sunn hemp VS. sorg X Sudan)_
Baling, $/ton $17.99 0.00 1.04 1.48 143 213 210 1.58 313 2.83 4.08 1
Hauling, $/ton $7.08 0.00 1.04 1.48 1.43 213 210 1.58 313 2.83 4.08
Total Cost $37.48 $126.90 $175.55 $150.21 $167.78 $188.16 $145.80 $214.56 $222.74 $283.88 .. . .
L]
FOLLOWING CROP Realizing higher returns from forage crop could be higher for
Change in expected yield, bu/ac 0.0 4.0 4.0 4.0 7.0 -5.0 0.0 -5.0 -5.0 H H H H H H H H
Price, $/bu $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 $2.40 livestock producers if difficulties exist with marketlng a forage
Increased income, $/ac $0.00 $9.60 $9.60 $9.60 $16.80 -$12.00 $0.00 -$12.00 -$12.00
Marginal cost, $ibu crop.
Nitrogen $0.40 $0.00 $1.78 $1.78 $1.78 $3.11 -$2.22 $0.00 -$2.22 -$2.22
Phosphorus $0.40 $0.00 $0.70 $0.70 $0.70 $1.22 -$0.87 $0.00 -$0.87 -$0.87
Harvesting $0.35 $0.00 $1.40 $1.40 $1.40 $2.45 -$1.75 $0.00 -$1.75 -$1.75 . . .
Increased cost, $/ac $0.00 3.88 3.88 3.88 6.78 -$4.84 $0.00 -$4.84 $4.84 ° Harvestlng forage removes most blo_maSS, but Stl” can be
Net Returns to Forage Crop -$37.48 -$51.74 -$71.01 -$48.89 -$15.92 -$69.29 -$50.87 -$34.21 -$60.18 . .
improvement rom Control ox s1425 swS SIa1 sase Sl oS3 s s beneficial compared to chem fallow
Breakeven forage price, $/ton XXX $80.36 $89.29 $74.63 $56.54 $75.14 $68.46 $58.95 $68.03
Breakeven forage vield, tons/ac XXX 1.45 2.44 1.76 1.51 3.01 1.97 3.03 3.48
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