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Table A. 3 Daily liveweight assumptions per periods

January - March | April - June July - October -
September December
R1y heifer dairy1C & 0.6 0.5 0.45 0.6
dairy2C
R2y heifer dairy 1c & 0.6 04 0.3 0.6
dairy 2C
R1y steer dairy 1c & 0.6 0.55 0.55 0.6
dairy 2¢
Ry2 steer dairy 1c & 0.8 0.5 0.3 0.6
dairy 2¢
Ry1c replacement 0.6 0.45 0.5 0.6
dairy 1C & dairy 2C
Ry2 replacement 0.55 0.4 0.5 0.55
dairy 1C & dairy 2C
R1y heifer dairy3C & 0.6 0.45 0.45 0.6
dairy4C
R2y heifer dairy 3c & 0.55 0.45 0.3 0.6
dairy 4C
R1y steer dairy 3c & 0.6 0.6 0.45 0.6
dairy 4c
Ry2 steer dairy 3c & 0.8 0.45 0.3 0.6
dairy 4c
Ry1c replacement 0.8 0.7 0.6 0.6
dairy 3C & dairy 4C
Ry2 replacement 0.9 0.45 0.3 0.65
dairy 3C & dairy 4C
Dairy1 and Dairy2 cow liveweight curve
Assumption

S 470.0

$ 440.0

2 4100

o 380.0

~ 350.0 488

1 26 51 76 101 126 151 176 201 226 251 276 301 326 351

Days after calving

Figure A. 2 Dairyl & dairy2 cow liveweight curve assumption

The model includes two different rearing activities for rearing calves from calving date until

the age of 42 days. The gross margin calculation of these activities are shown next.



Appendix B
‘Economic data: Livestock activities gross margins

Table B. 1 Dairy activities gross niargin calculations.

Total per category Dairy 1& 2 C | Dairy1& 2D | Dairy3&4C | Dairy3&4D
Activity
Vaccinations $1.94 $1.94 $1.94 $1.94
Drenches $1.26 $1.26 $1.26 $1.26
Mineral supplements $7.20 $9.07 $7.20 $9.07
Pregnancy test $0.47 $0.47 $0.47 $0.47
Breeding and veterinary $10.50 $12.88 $10.50 $12.88
expenses
Culi cow sales 18% (20% -$49.37 -$49.07 -$59.88 -$59.51
replacement rate, 2% death
rate
Shed expenses $21.28 $21.28 $21.28 $21.28
Total variable cost per year -$6.72 -$2.16 -$17.23 -$12.61
Source: Case studies 2 & 3. '
Table B. 2 Beef activities gross margin

Animal health Breeding | Culling Total gross Notes

sales margin

R1y steer -$2.00 -$2.00
R2y steer A -$14.64 -$14.64
R2y steer B -$9.86 -$9.86
R1y heifer -$2.00 -$2.00
R2y heifer A -$14.64 -$14.64
R2y heifer B -$9.98 -$9.98
R2y -$14.09 -$1.00 -$15.09
replacement
Breeding cow -$28.55 -$1.00 © $49.37 $19.82
Bulls -$17.00 $139.00 $122.00

Source: Adapted from Case studies 1 & 3

Notes
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1 Replacement and non replacement heifers have the same cost during their first year of life.

2 Breeding cows’ replacement rate is 20% per year and death rate is 2 %.

3 Bulls’ replacement rate is 33% per year and death rate is 1%.



Table B. 3 Current rearing dairy calf activity costs calculation
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Rearing and weaning b.

Category Unit . Price per.. Amount | Total
unit
Milk feeding
2it of milk twice a day for 42 days Litres 0 168
Total milk required (L) 0 0 168
Pellet feeding
From birth to day 42 (0.1 to 1 kg of pellets per 0 $0.23 26.25 $6.14
day)
Total pellet fed 26.25
Water (5 L per day) It 0 210 0
Labour-required per calf Man day 0 0.875 0
unit
(Assuming 10 minutes per day)
Source: Case study 2
Table B. 4 Improved rearing dairy calf activity costs calculation
Rearing and weaning ¢ ‘
Category Unit Price per Amount | Total
' unit
Milk feeding ) :
Milk (twice a day 2 L for one week) L 28
Milk (Once a day 3 L for five weeks) L 105
Total milk L 133
Pellets fed
First week (0.150 kg per day) $ $0.23 1.05 $0.25
Second week (0.350 kg per day) $ $0.23 2.45 $0.57
Third week (0.500 kg per day) $ $0.23 35 $0.82
Four week (0.750 kg per day) $ $0.23 5.25 $1.23
Fifth week (1 kg per day) $ $0.23 7 $1.64
Sixth week (1.5 kg per day) $ $0.23 10.5 $2.45
Total pellet feeding cost . 0 0 29.75 $6.96
Water requirement (7.5 L per day*) L 0 315 315
Labour required per calf Man day 0 1 1
unit
(Assuming 10 minutes -per day) 0 0 0 0
Energy requirement (kg DM low quality feed) kg of hay 0 2.5 2.5

Source: Adapted from Muir, P., 2003

* Increased amount of dry concentrates will increase water requirements




Appendix C

Economic data: machinery variable costs calculations
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These costs were based on data sourced from one of the case study farmers the summary of

machinery running cost is shown below

Table C. 1 Running cost for different activities requiring machinery.

‘Machinery running cost per hour without interest and depreciation. (Gs) (NZ$)
Tractor (MF275) 35,876 | 8.37
Tractor with light disks 41,465 | 9.67
Tractor with heavy disks 47,089 | 10.99
Tractor with sprayer 37,136 | 8.66
Tractor with cultivator 38,254 | 8.93
Tractor with Agricultural Blade 51,876 | 12.10
Tractor with Plough 45,233 | 10.55
Tractor with Ripper _ 40,818 | 9.52
Tractor with heavy roller blade 42,976 1 10.03
Tractor with Rotor mower 40,524 | 9.45
Mechanical weeding 37,423 | 8.73
Source: Bergen, 2004
Table C. 2 Tractor MF275

Input data US$ Gs
Buying cost | 23,550 | 138,945,000

Working hours/year 600
Useful life in hours 10,000
Category Quantit | Unitary Total Hour | Hourly [ Hourly cost

y Price (Gs) (Gs) s cost (NZ$)
‘ (Gs)

Diesel 8 3,300 26,400 1 26,400 | $6.16
Engine oil 10 15,000 150,000 |200 [ 750 $0.17
Oil 40 - 15,000 600,000 | 1000 | 600 $0.14
Oil filter 1 29,250 29,250 200 | 146 '$0.03
Battery 1 346,800 346,800 | 2000 | 173 $0.04
Air filter 1 106,800 106,800 | 1000 | 107 $0.02
Air filter 1 35,100 35,100 1000 | 35 $0.01
Belt 1 36,100 36,100 3000 | 12 . $0.00
Rear tyres 2 580,000 1,160,000 | 4000 | 290 $0.07
Back tyres 2 2,550,000 5,100,000 | 4000 | 1,275 $0.30
Repairs 30,000,00 [ 5000 | 6,000 $1.40

0

Fuel filter 1 21,515 21,515 400 |54 $0.01
Filter 1 13,440 13,440 400 |34 $0.01
Total 35,876 | $8.37
Direct cost per hour 35,876 | $8.37




Table C. 3 Light Disk 32x20”

Input data US$ Gs
Buying cost | 1950 11,505,000
working hours/year 500
Useful life in hours 10000
Category Quantity | Unitary Total (Gs) | Hours | Hourly Hourly
price (Gs) cost (Gs) | cost
(NZ$)
Disks 20" 32 74,000 2,368,000 (1,000 | Gs2,368 [$0.55
Maintenance | 8 273,000 2,184,000 | 1,000 | Gs2,184 | $0.51
Graze 0.1 Gs 9,000 900 24 Gs 38 $0.01
Repair” 500,000 500 Gs 1,000 | $0.23
Direct cost per hour Gs 5,590 | $1.30
Table C. 4 Heavy disk 18x28”
Input data US$ (Gs)
Buying price | 2,351 13,870,000
Working hours per year 500
Useful life in hours 10000
Category ‘Quantity | Unitary price | Total (Gs) | Hours | Hourly - | Hourly
' (Gs) : cost (Gs) | cost
(NZ$)
Disks 18 300,000 5,400,000 | 1,000 | 5,400 1.26
Maintenance | 8 550,000 4,400,000 { 1,000 {4,400 1.03
Graze 0.1 9,000 900 24 38 0.01
Tyres 2 315,000 600,000 1,500 | 420 0.09
Repairs 500,000 | 500 1,000 0.23
Direct cost per hour 11,238 2.62
Table C. 5 Sprayer
Input data US$ Gs
Buying price 1,803.39 | 10,640,000
Working hours per year 500
Useful life in hours 10,000 :
Category Quantity | Unitary | Total (Gs) | Hours | Hourly Hourly
Price cost (Gs) | cost
(Gs) (NZ$)
Sprayer valves | 23 8,400 193,200 500 386.40 0.09
Pump 1 900,000 | 900,000 1500 | 600.00 0.14
Hose 15 5,200 78,000 5000 |16 0.00
Rope 20 120 2,400 300 8 0.00
Repair 500,000 2000 | 250 0.06
Direct cost/hour 1,260 0.29
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Tal_)le C. 6 Four row Cultivator

Input data US$ Gs

Buying price | 1,695 10,000,000

Working hours per year 200

Useful life in hours 10,000

Category Quantity | Unitary Total (Gs) | Hours { Hourly Hourly
Price (Gs) cost (G) | cost

(NZ$)

Cultivator 4 1,000,000 | 4,000,000 | 3000 1,333 0.31

body repair :

Cartage 0.1 9,000 900 20 45 0.01

Repairs 1,000,000 | 1000 1,000 0.23

Direct cost per hour 2,378 0.55

Table C. 7 Agricultural 4 m blade

Input data . US$ Gs. '

Buying price | 847.45 5,000,000.00

Working hours per year 1,000

Useful lifeinhours | 10,000

Category Quantity | Unitary Total (Gs) | hours [ Hourly Hourly
price (Gs) cost (Gs) | cost

' (NZ $)

Blades 1 1,500,000 | 1,500,000 | 100 15,000 3.50

Repair 1,000,000 | 1000 | 1,000 0.23

Direct cost per hour 16,000 3.73
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Appendix D
Economic data: Gross margin calculation for cropping activities.

These data were collected in the area of study from the three case study farm plus interviews

with farm advisors.

Table D. 1 Castor bean using own machinery

Category Times | Unit | Quantity { Price per | Total Total per | Labour

unit (Gs) | perha | ha(NZ$) | (Hours)
_ (Gs)

Ground 129,459 | $30.21

preparation

Disk 2 htfha | 0.5 47,089 47,089 1

Glyphosate 1 hiha |1 37,136 37,136 1

Ripper hlha |1 40,818 0 0

Plough 1 hiha |1 45,233 45,233 1

Sowing - 35,302 | $8.24 0

Sowing 1 hiha |04 38,254 15,302 0.4

Seeds 1 kg/ha | 10 2,000 | 20,000

Care s ‘ 14,969 | $3.49 0

Kultivieren 1 hiha |04 37,423 14,969 0.4

275

Tillern . h/ha 0 0

Weed control 85,000 | $19.83

Agil 1 llha |05 170,000 | 85,000

Harvest 272,952 | $63.68

Harvest 1 h/ha | 1000 225 225,000

Cleaning 1 G./kg | 666 72 47,952

Freight 5,994 $1.40

Own trailer 1 G./kg | 666 9.0 5,994 0.1332

Total cost 543,676 | $126.85 | 3.9

Expected kg/ha | 666

yield '

Cost G./kg | 816.3

Price G./kg 1,450 $0.34

Gross income G./ha 965,700 | $226.44

Gross margin G/ha 422,024 | $98.47




- Table D. 2 Castor bean using contractors

Price per

Concept Times | Unit Quantity Total (Gs) | Total Labour
' unit (NZ$)

Ground preparation 300,000 | $70

Disk 2 h/ha 0.5 100,000 | 100,000 1

Glyphosate | 1 h/ha 1 100,000 | 100,000 1

Plough 1 h/ha 1 100,000 | 100,000 1

Sowing 60,000 $14 0

Sowing 1 h/ha 04 100,000 | 40,000 0.4

Seeds - 1 kg/ha |10 2,000 20,000

Care 40,000 $9.33 |0

Cultivator 1 h/ha 04 100,000 | 40,000 0.4

Weed control 85,000 $19.83

Agil 1 Ilha 05 170,000 | 85,000

Harvest 272,952

Harvest 1 htha | 1000 225 225,000

Cleaning 1 G.kg | 666 72 47,952

Freight _ 5,994 $1.40

Own trailer | 1 GJkg 666 - 9.0 5,994 0.1332

Kosten Total ' 763,946 | $175.37 | 3.9

Expected yield kg/hha | 666

Cost G./kg 1,147 1

Price G./kg 1,450 $0.34

Gross income G./ha 965,700 | $225.31

Gross margin Gs/ha 201,754 | $47.07
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Table D. 3 Cotton using own machinery (Cotton 1)
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Category Times ~ | Units Quantity Price per | Total (Gs) Total Labour
unit (NZ$)

Ground preparation 150,781 $35.18

Disk 2 h/ha 1 41,465 82,931 2

Plough 1 h/ha 1.5 45,233 67,850 1.5

Sowing 44,624 $1041 |0

Sowing 1 h/ha 0.33 38,254 12,624 0.33

Seed 1 kg/ha |4 8,000 32,000

Care 24,699 $5.76 0

Mechanical 2 h/ha | 0.33 37,423 24,699 0.66

hoeing

Tillern h/ha 0 0

Spray 37,136 $8.66 0

Sprayer 5 h/ha 0.2 37,136 37,136 1

Pest control 123,325 0

Dimilin 3 kg/ha | 0.05 467,000 | 70,050

Cipermetrina 3 I/ha | 0.1 66,750 | 20,025

Monocrotophos | 2 lha 0.5 33,250 | 33,250

Weed control : : 171,000 $39.90

Hoeing | G/ha | 80,000 80,000 1

Treflan 1/ha 23,000 | 23,000

Agil 1/ha 0.4 170,000 | 68,000

Harvest 600,000 $140

Manual harvest | 1 G./ha | 1200 500 600,000

Freight 10,800 $2.52

Own transport | 1 G/kg | 1200 9 10,800 0.24

Total cost 1,162,365 | $271.20 | 6.7

Expected yield kg/ha | 1200

Cost per kg G./kg |[968.6

Price G./kg 12,400

Gross income G./ha 2,880,000 | $671.96

Gross Margin G./ha 1,717,635 | $400.75




Table D. 4 Cotton using contractors
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CONCEPT TIMES UNIT QUANTITY | PRICE TOTAL TOTAL LABOUR

PER (GS) (NZ$)

UNIT
Ground preparation 350,000 | $81.66
Disk 2 h/ha 1 100,000 | 200,000 | $46.66 |2
Plough 1 h/ha 1.5 100,000 | 150,000 | $35.00 | 1.5
Sowing 0 65,000 $15.17 [0
Sowing 1 h/ha 0.33 100,000 | 33,000 $7.70 0.33
Seed 1 kg/ha |4 8,000 - | 32,000 $7.47
Care 0 66,000 $15.40 {0
Kultivieren 2 h/ha 0.33 100,000 | 66,000 $15.40 | 0.66
Spray 0 100,000 |$23.33 [0
Sprayer 5 h/ha 0.2 100,000 | 100,000 | $23.33 |1
Pest control 0 123,325 | $28.77 |0
Dimilin 3 kg/ha | 0.05 467,000 | 70,050 $16.34
Cipermetrina 3 1/ha 0.1 66,750 | 20,025 $4.67
Monocrotophos | 2 1/ha 0.5 33,250 | 33,250 $7.76
Weed control 0 171,000 | $39.90
Hoeing 1 G/ha |1 80,000 | 80,000 $18.67 |1
Treflan 1 Iha |1 23,000 | 23,000 $5.37
Agil 1 1/ha 0.4 170,000 | 68,000 $15.87
Harvest 600,000 | $139.99
Manual harvest | 1 G./ha 1200 500 600,000 | $139.99
Freight 10,800 $2.52
Own transport | 1 G./kg | 1200 9 10,800 $2.52 ] 0.24
Total cost 1,486,125 | $346.74 | 6.7
Expected yield kg/ha | 1200
cost per kg G./kg |1,2384
Price G./kg 2,400
Gross income G./ha 2,880,000 | $671.96
Gross Margin G./ha 1,393,875 | $325.22




Table D. 5 Ground nuts conventional tillage using own machinery
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Category Unit | Quantity | Unitary Total ($) Date

price ($)
Disks h/ha | 0.666 $10.99 $7.32 April
Tractor driver h/ha | 0.666 $0.00 $0.00 April
RoloCuchilla hha 0.5 $10.03 $5.01 May
Heavy disk h/ha | 1.4 $10.99 $15.38 June
Disk h/ha | 0.86 $9.67 $8.32 October
Disk h/ha |13 $9.67 $12.58 December
Sowing h/ha 0.5 $8.93 $4.46 December
Seeds kg/ha | 33 $0.35 $11.55 December
Premerlin L/ha | 1.5 $5.74 $8.61 December
Spray application h/ha |0.13 $8.66 $1.13 December
Spray application h/ha {0.13 $8.66 $1.13 December
Diperex kg/ha | 0.33 .$5.83 $1.92 February
Spray application h/ha |[0.13 $8.66 $1.13 February
Spray application h/ha | 0.13 | $8.66 $1.13 March
Diperex | kg/ha | 0.33 $5.83 $1.92 March
Dimilin kg/ha |0.016 $653.29 $10.45 March
Spray application h/ha | 0.13 $8.66 $1.13 March
Dimilin kg/ha | 0.016 $653.29 $10.45 March
Spray application h/ha | 0.13 $9.33 $1.21 March
Folicur L/ha | 0.33 $16.80 $5.54 March
Weeding $/ha 0.5 $8.73 $4.37
Pulling out the ground | h/ha |1 $9.33 $9.33 April
Putting in lines $/ha |1 $3.11 $3.11
Harvest h/ha | 0.8888 $20.05 $17.82 April
Transport $/ha | 1600 $0.00 $3.36 April
Total $0.00 $148.36
Yield/ha kg/ha | 1600 $0.37 $597.29
Gross margin $0.00 $448.93




Table D. 6 Ground nuts conventional tillage using contractors
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Concept - Unit - {-Quantity Unitary price ($) Total ($) Date
Disks h/ha | 0.666 $23.33 $15.54 April
Roller blade h/ba | 0.5 $23.33 $11.67 May
Heavy disk h/ha (1.4 $23.33 $32.66 June
Disk h/ha | 0.86 $23.33 $20.07 October
Disk h/ha | 1.3 $23.33 $30.33 December
-Sowing h/ha | 0.5 $23.33 $11.67 December
Seeds kg/ha | 33 $2.02 $66.72 December
Spray application h/ha | 0.13 $23.33 $3.03 December
Spray application h/ha '} 0.13 $23.33 $3.03 December
Diperex kg/ha | 0.33 $11.43 $3.77 February
Spray application h/ha | 0.13 $23.33 $3.03 February
Spray application h/ha | 0.13 $23.33 $3.03 March
Diperex kg/ha | 0.33 $11.43 $3.77 March
Dimilin kg/ha | 0.016 $653.29 $10.45 March
Spray application h/ha | 0.13 $23.33 $3.03° March
Dimilin kg/ha | 0.016 $653.29 $10.45 March
Spray application h/ha {013 $23.33 $3.03 March
Folicur L/ha |0.33 $42.00 $13.86 March
Weeding $/ha | 0.3 $23.33 $7.00
Pulling out the ground | h/ha | 1 $11.67 $11.67 April
Put in rows $/ha |1 $4.67 $4.67 April
Harvest h/ha | 0.8888 $35.00 $31.11 April
Transport $/ha | 1600 $0.00 $3.36 April
Total $0.00 $306.96
Yield/ha kg/ha | 1600 $0.37 $597.29
Gross margin ' $290.33




Table D. 7 Ground nuts minimum tillage using own machinery
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Category Unit | Quantity Unitary Price ($): Total ($) Date
Roller blade h/ha | 0.5 $10.03 $5.01 May
Rotor-mower h/ha | 0.65 $9.45 $6.15 October
Dap-plus I/ha | 0.16 $7.93 $1.27 November
Spray application h/ha | 0.13 $8.66 $1.13 November
Disks h/ha | 1.3 $9.67 $12.58 December
Sowing h/ha | 0.5 $8.93 $4.46 December
Seeds kg/ha | 33 $1.12 $36.96 December
Premerlin L/ha | 1.5 $5.74 $8.61 December
Spray application h/ha | 0.13 $8.66 $1.13 December
Spray application h/ha }0.13 $8.66 $1.13 December
Excel L/ha | 0.6 $14.70 $8.82 December
Excel L/ha |0.7 $14.70 $10.29 February
Diperex kg/ha | 0.33 $11.43 $3.77 February
Dimilin kg/ha | 0.016 $653.29 $10.45 February
Spray application h/ha | 0.13 $8.66 $1.13 February
Spray application - | h/ha | 0.13 - $8.66 $1.13 March
Dimilin kg/ha | 0.016 $108.96 $1.74 March
Spray application h/ha | 0.13 $8.66 $1.13 March
Folicur L/ha | 0.33 $42.00 $13.86 March
Excel IL/ha |04 $32.66 $13.07 March
Weeding $/ha | 0.5 $8.73 $4.37

Pulling out the ground | h/ha |1 $11.67 $11.67 April

Put in rows $ha |1 $4.67 $4.67 April
Harvest h/ha | 0.8888 $35.00 $31.11 April
Transport $/ha | 1400 $0.00 $2.94 April
Total $198.54

Yield kg/ha kg/ha | 1400 $0.37 $522.63

Gross Margin/ha -$324.09




Table D. 8 Ground nuts minimum tillage using contractors
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Category { Unit | Quantity Unitary Price ($) Total (§) Date
Roller blade h/ha |0.5 $23.33 $11.67 May
Rotor-mower h/ha | 0.65 $23.33 $15.17 October
Dap-plus l/ha |0.16 $7.93 $1.27 November
Spray application h/ha | 0.13 $23.33 $3.03 November
Disks h/ha | 1.3 $23.33 $30.33 December
Sowing h/ha | 0.5 $23.33 $11.67 December
Seeds kg/ha | 33 $1.12 $36.96 December
Premerlin I/ha |15 $5.74 $8.61 December
Spray application h/ha |0.13 $23.33 $3.03 December
Spray application h/ha | 0.13 $23.33 $3.03 December
Excel l/ha 0.6 $14.70 $8.82 December
Excel lha |0.7 $14.70 $10.29 February
Diperex kg/ha | 0.33 $11.43 $3.77 February
Dimilin kg/ha | 0.016 $653.29 $10.45 February
Spray application h/ha {0.13 $23.33 $3.03 February
Spray applicatibn 1h/ha |[0.13" $23.33 $3.03 March
Dimilin kg/ha | 0.016 $108.96 $1.74 March
Spray application h/ha | 0.13 $23.33 $3.03 March
Folicur L/ha | 0.33 $42.00 $13.86 March
Excel L/ha |0.4 $32.66 $13.07 March
weeding $/ha | 0.5 $23.33 $11.67

Pulling out the ground | h/ha | 1 $11.67 $11.67 April

Put in rows $/ha |1 $4.67 $4.67 April
Harvest h/ha | 0.8888 $35.00 $31.11 April
Transport $/ha | 1400 $0.00 $2.94 April
Total $257.91

Yield kg/ha kg/ha | 1400 $0.37 $522.63

Gross Margin -$264.72




Table D. 9 Ground nuts no-tillage using own machinery
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Category - Unit- | Quantity . | Unitary Price ($) Total ($) Date
Roller blade h/ha | 0.5 $10.03 $5.01 May
Rotor-mower h/ha | 0.65 $9.45 $6.15 October
Glyphosate L/ha |2.5 $5.60 $14.00 November
Dap-plus L/ha | 0.16 $7.93 $1.27 November
Spray application h/ha | 0.13 $8.66 $1.13 November
Sowing h/ha | 0.5 $8.93 $4.46 December
Seeds kg/ha | 33 $1.12 $36.96 December
Premerlin L/ha |15 $5.74 $8.61 December
Glyphosate L/ha |1 $5.60 $5.60 December
Spray application h/ha | 0.13 $8.66 $1.13 December
Spray application h/ha | 0.13 $8.66 $1.13 December
Spray application b/ha | 0.13 $8.66 $1.13 January
Diperex kg/ha | 0.33 $5.83 $1.92 February
Dimilin kg/ha | 0.016 $653.29 $10.45 February
Spray application h/ha | 0.13 $8.66 $1.13 February
Spray application {h/ha |013 $8.66 $1.13 February
Dimilin kg/ha | 0.016 $653.29 $10.45 February
Spray application h/ha | 0.13 $8.66 $1.13 March
Folicur L/ha |0.33 $16.80 $5.54 March
Weeding $/ha |1 $8.73 $8.73

Pulling out the ground | h/ha | 1 $11.67 $11.67 April

Put in rows $/ha |1 $4.67 $4.67

Harvest h/ha | 0.8888 $35.00 $31.11 April
Transport $/ha | 1,230 $0.00 $2.58 April
Total cost $ $0.00 $177.07

Yield kg/ha | 1,230 $0.37 $459.17

Gross margin $/ha $0.00

$282.10




Table D. 10 Black oats using own machinery

INCOME Unit {-Quantity { Unitary. - | Total. Total Date
price (Gs) (NZ$)
Yield kg/ha | KgDM | 2800 2,800. July
Total 2,800 July
EXPENSES Total (Gs)
Heavy disk | hour 1 47,089 47,089 $10.99 | April
light disk hour 0.75 41,465 31,099 $7.26 | April
Seed kg 30 17,000 510,000 $118.99 | April
1 Sowing (al | hour 0.5 35,876 17,938 $4.19 April
voleo)-
Total 606,127 $141.43
cost’ha
Cost per kg 216.47 $0.05
of DM
Table D. 11 Black oats using contractors
INCOME | Unit Quantity | Unitary Total Total | Date
, price : (NZ$)
Yield kg/ha | Kg DM - | 2800 ' 2,800 July
Total 2,800 July
EXPENSES Total (Gs)
Heavy disk | hour 1 100,000 100,000 $23.33 | April
light disk hour 0.75 100,000 75,000 $17.50 | April
Seed kg 30 17,000 510,000 $118.99 | April
Sowing (al | hour 0.5 100,000 50,000 $11.67 | April
voleo)
Total 735,000 $171.49
cost/ha
Cost per kg 263 $0.06
of DM
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Table D. 12 Sesame seed using own machinery and manual harvest

Category Times | Unit [ Quantity Price per unit | Total
&) ®

Ground preparation 20.23
Disk 2 h/ha | 0.5 9.67 9.67
Plough 1 h/ha |12 10.55 10.55
Sowing 5.86
Sowing 1 h/ha | 0.33 8.93 2.95
Seeds 1 kg/ha | 2.5 1.17 2.92
Care - : 5.76
Mechanical hoeing | 2 | hha }0.33 8.73 5.76
Spray 1.73

1 h/ha | 0.2 8.66 1.73
Weed control 15.87
Agil 1 1/ha 0.4 39.66 15.87
Harvest " | | 55.06
To top off 1 $/ha |1 18.67 18.67
Grading 1 $/kg . | 600 0.05 28.00
Cleaning 1 $/kg | 600 0.01 420
Bags 1 $/sack | 12 0.35 4.20
Freight 1.26
Own transport 1 $/kg | 600 0.00 1.26
Total cost 105.77
Expected yield kg/ha | 600 0.00
Cost per kg $/kg | 755.6 0.00
Price $/kg 0.93 0.00
Gross income $/ha 559.96
Gross margin $/ha 454.19
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Table D. 13 Sesame seed using contractors and manual harvest

Category Times | Unit | Quantity - | Price per Total
unit ($) @&
Ground preparation 46.66
Disk 2 h/ha [ 0.5 23.33 23.33
Heavydisk 1 h/ha |1 23.33 23.33
Sowing 10.62
Sowing 1 h/ha | 0.33 23.33 7.70
Seeds 1 kg/ha | 2.5 1.17 2.92
Care - 7.70
Mechanical hoeing | 1 hha | 0.33 23.33 7.70
Spray 4.67
|1 Wha {02 23.33 4.67
Weed control 15.87
Agil |1 ha |04 39.66 15.87
Harvest 55.06
To chop 1 $/Mha |1 18.67 18.67
To grade 1 $/kg . | 600 0.05 28.00
To rod 1 $kg | 600 0.01 4.20
Bags 1 $/sack | 12 0.35 4.20
Freight 1.26
Own transport 1 $/kg | 600 0.00 1.26
Total direct cost 141.83
Expected yield kg/ha | 600 0.00
Cost per kg $/kg |[1,013.2 0.00
Price $/kg 0.93 0.00
Gross income $/ha 559.96
Gross margin $/ha 418.13
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Table D. 14 Sesame seed using own machinery and mechanical harvest

Category Times Unit Quantity. Price per unit | Total ($)
¢
Ground preparation : 35.18
Disk 2 h/ha 1 9.67 19.35
Plough 1 h/ha 1.5 10.55 15.83
Sowing 5.86
Sowing 1 h/ha 0.33 8.93 2.95
Seeds 1 kg/ha |2.5 1.17 2.92
Care - 2.88
Mechanical 1 h/ha 0.33 8.73 2.88
hoeing
Sprays 3.47
|2 hha |02 8.66 3.47
Weed killers 31.73
Agil |2 |Vha ][04 39.66 31.73
Harvest 53.43
To chop 1 h/ha 0.6 58.33 35.00
Grading 1 $/kg | 600 0.00 2.94
Bags 1 $/sack | 12 0.35 4.20
Paraquat 1 1/ha 2 5.65 11.29
Freight 1.26
Own trailer 1 $/kg 600 0.00 1.26
Total cost 133.81
Expected yield kg/ha | 600
Cost per kg $/kg 955.8
Price $/kg 0.65
Gross income $/ha 391.97
Gross margin $/ha 258.16
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Table D. 15 Sesame seed using contractors and mechanical harvest

Category - Times - | Unit Quantity Price per unit | Total (§)
$
Ground preparation = 58.33
Disk 2 h/ha 0.5 23.33 23.33
Plough 1 h/ha 1.5 23.33 35.00
Sowing 10.62
Sowing h/ha 0.33 23.33 7.70
Seeds kg/ha |2.5 1.17 2.92
Care - 7.70
Mechanical 1 h/ha 0.33 23.33 7.70
hoeing
Spray application 14.00
|3 hha [0.2 23.33 14.00
Weed control 31.73
Agil 2 1/ha 0.4 39.66 31.73
Harvest , 5343
To chop off 1 hWha 0.6 1 58.33 35.00
To rod 1 $./kg | 600 10.00 2.94
Bags 1 $/sack | 12 0.35 4.20
Paraquat 1 I/ha 2 5.65 11.29
Freight 1.26
Own transport | 1 $/kg 600 0.00 1.26
Total cost 177.06
Expected yield kg/ha | 600
Cost per kg $/kg 0.30
Price $/kg 0.65
Gross income $/ha 391.97
Gross margin $/ha 21491
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Table D. 16 Sorghum grain in Campo soils

Table D. 17 Sorghum grain in Monte soils

Category Times | Units | Quantity | Price per unit($) | Total ($)
Ground preparation 0.00 19.20
Disk 2 htha | 0.5 9.67 9.67
Ripper 1 hiha |1 9.52 9.52
Sowing 0.00 22.78
Sowing 1 h/fha | 0.33 8.93 2.95
Seeds 1 kg/ha | 5 3.97 19.83
Care 0.00 2.88
Mechanical hoeing | 1 h/ha | 0.33 8.73 2.88
Harvest 0.00 38.10
Harvest 1 hha | 0.5 64.16 32.08
Bird control 1.00 | G/ha | 25800 | 0.00 6.02 -
Freight 0.00 210
Own frailer - 1 G./kg | 1000 0.00 210
Total direct cost 0.00 85.06
Cost per kg T 0.00 0.09
Expected yield kg/ha | 1000 0.00 0.00
Cost per kg f $hkg [0.1 0.00 0.00
Expected price $/kg 0.13 0.00
Gross income $/ha 0.00 128.32
Gross Margin 0.00 43.27

Category Times | Units | Quantity | Price per unit (§) | Total ($)
Ground preparation - , 19.20
Disk 2 h/ha |05 9.67 9.67
Ripper 1 h/ha | 1 9.52 9.52
Sowing 2278
Sowing 1 hha | 0.33 8.93 2.95
Seeds 1 kglha | 5 3.97 19.83
Care ' 2.88
Mechanical hoeing | 1 hha | 0.33 | 8.73 2.88
Harvest ‘ 38.10
Harvest 1 htha | 0.5 64.16 32.08
Bird control 1 $/ha | 25800 | 0.00 6.02
Freight 3.14
Own trailer 1 $/kg | 1500 0.00 3.14
Total cost 86.09
Cost per kg 0.00 0.06
Expected yield kg/ha | 1500 0.00 0.00
Cost per kg Skg | 249.8 0.00 0.00
Price J $kg 0.13 0.00
Gross income $/ha 0.00 19249
Gross margin $/ha 0.00 106.39
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Table D. 18 Sorghum for silage in Campo soils

Table D. 19 Sorghum for silage in Monte soils

Category Times | Unit [ Quantity Price per unit (§) Total ($) Category Times | Unit | Quantity Price per unit ($) Total ($)
Ground preparation 0.00 28.87 Ground preparation 0.00 33.20
Disk 2 htha | 1 9.67 19.35 Disk 2 h/ha | 1.15 9.67 22.25
Ripper 1 hfha |1 9.52 9.52 Ripper 1 hiha | 1.15 9.52 10.95
Sowing 0.00 22.89 Sowing 0.00 22.89
Sowing 1 h/ha | 0.33 8.93 2.95 Sowing 1 h/ha | 0.33 8.93 1 2.95
Seeds 1 kgiha | 9 2.22 19.95 Seeds 1 kgha | 9 2.22 19.95
Care 0.00 2.88 Care 0.00 2.88
Mechanical hoeing | 1 h/ha | 0.33 8.73 2.88 Kultivieren 1 h/ha | 0.33 8.73 2.88
Harvest 0.00 93.61 Harvest _ 0.00 108.64
Silage cutting 0.1 h/ha | 30 18.67 56.00 Silage cutting 01 h/ha | 30 18.67 56.00
Silage fransport 0.1 h/ha | 15 11.67 17.50 Silage transport 0.15 h/ha | 15 11.67 26.25
Silage Compacting { 0.1 hiha | 15 8.37 12.56 Silage Compacting 0.15 h/ha | 15 8.37 18.83
Silage Covering 0.1 $./ha | 216 0.35 7.56 Silage Covering 0.1 $./ha | 216 0.35 7.56
Total cost 0.00 148.26 Total cost 0.00 167.62
Expected yield kg/ha | 15,000 Expected yield kg/ha | 25,000

Total cost $kg | 0.01 Total cost $./kg [ 0.01
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Table D. 20 Forage sugar cane using own machinery

194

Category " Unit Quantity C$ost perunit | Cost ($) total ($)

Sugar cane seed *0.25° = 9.33

Sugar cane seed plus Tonnes | 0.8 46.66 37.33

freight

Insecticides 8.63

Klap Doses [ 0.1 74.66 7.47

Cebo Doses |[0.2 5.83 1.17

Heavy disk*0.25 Tractor | 1.3 14.72 18.40 4.60

- hours

Light disks*0.25 Tractor | 2.0 9.67 19.35 4.84
hours

Cost/ha" ($) 27.40

Table D. 21 Forage sugar cane using contractors

Category . Unit - | Quantity C$ost perunit | Cost Total ($)

6)) '

Seed stock*0.25 _ ‘ ' : 9.33

Seed stock + freight | Tonnes | 0.8 46.66 37.33

Insecticides 8.63

Klap Doses | 0.1 74.66 7.47

Cebo Doses |0.2 5.83 1.17

Heavy disks*0.25 Tractor | 1.3 23.33 29.16 7.29
hours

Light disks*0.25 Tractor | 2.0 23.33 46.66 11.67
hours

Cost /ha ($) 36.92

'*Sugar cane is renewed every four years (A. Cabrera, personal communication 2004)

"Harvesting cost was included in the feeding sugar cane activity.
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Appendix E Economic data: Feed resources

Table E. 1 Current market prices for some feed supplies in the Central Chaco

Feed supply Price in Gs Pricein $
Commercial dairy concentrate (kg) 804 $0.18
Commercial calf rearing concentrate (Kg) 1002 $0.23
Cotton seed (kg) 450 ' $0.10
Cotton Hulls (kg) | 290 $0.07
Grain sorghum (kg) 550 $0.13
Molasses (1) 750 $0.17
Urea (kg) . | 4050 $0.94
Soybean hull (kg) | . o | 650 $0.15
Cotton cake (kg) .b — 700 $0.16
Grounq nut cake (kg) 1,600 $0.35

Source: Case study farmers, personal communication, 2004.




Appendix F

Gross margin calculations for pasture activities

. Table F. 1 Only grass “Pangola” type pasture gross margin calculation

Asuming 5% renewal per year. | Frequency Unit Price per unit | quantity | Sub total | total | Date Labour (hours) | Labour (day mam units)
Category

Ant control (Klap) Once a year $/ha $3.96 1 $3.96 | $3.96 | February

Light disks Every 20 years | hours pe ha $9.67 0.5 $O.24 $0.25 | February 0.025 0.01
Seed harvest Every 20 years | dayman 0.25 February 0.0125

Manual sowing (5X5 m) Every 20 years | dayman 0.5 February 0.025

Total implantation $4.21 0.0625

Maintenance 0

Manual weeding Once a year dayman 0.2 April 0.2 0.03
heavy blade Every 5 years | $/ha $12.10 0.5 $1.21 | $1.21 | April 0.025

Total $5.41

Source: S. Harder, personal communication, 2004
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Table F. 2 Only grass “Gatton panic” type pasture’®

Category U:requenci Tprice per unit | quantity l total | Date

Sowing October

Seeds 6kg/ha $2.80 $0.84 October

Disks Once every 20 years $9.67 $0.97 November
Weeding

Local weed killer , April o June and October to
application Every year $5.60 1 $5.60 December
Mechanical hoeing April to June and October to
and aeration Every 4 years $12.10 3 $9.08 December

Ant control _

Ant control Klap Every year $9.80 1 $9.80 January

Expected income

Seed yield/ha Every year $2.80 80 $22.40 January to March
Expenses :

Shut paddock for 2

months

Harvest with

contractors $85.16 0.25 $2.13 End of February
Drying seeds and »

bags $0.35 80 $2.80 Beginning of March
Total cost of seed $4.93

Total cost of pasture $8.81

Source: L. Reimer, personal communication, December, 2004

'8 Assuming rotation of 20 years and using 10% of the total area for seed production each year
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Table F. 3 “Pangola with herbaceous legume” type pasture

Legumes resown every 10

years Frequency Unit Price per unit quantity Sub total total Date
Light disks every 10 years $9.67 0.5 $0.48 $0.52 | Oct
Sowing (26ha per day) every 10 years $8.37 0.04 $0.03 November
Seeds $1.38 | Oct-Nov
Alysicarpus vaginalis every 10 years kg/ha $46.67 0.1 $0.47 Oct-Nov
@200,000Gs/kg _
Stylosantes H. var Oxley @ every 10 years kg/ha $29.16 0.3 $0.87 Oct-Nov
125,000Gs/kg
Only Pangola Maintenance Every year $5.42
cost
Total Pangola with legumes $7.28

annual cost

Source: S. Harder, personal communication, November, 2004
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Table F. 4 Leucaena-Gatton panic hedgerow system

Category ‘ Frequency price per unit quantity | total Date

Gatton panic

Sowing Once every twenty years ‘ October

Seeds 6kg/ha $2.80 6 $0.84 | October

Disks $9.67 2 $0.97

Weeding :

Manual weeding with local weed killer | Every year $8.17 1 $8.16 | April to June and October to December
application

weed killer (Glyphosate) Every year $5.60 1 $5.60 | Arpil to June and October to December
mechanical weeding and aeriation Every four year $12.10 -3 $9.08 | April to june and October to December
Ant control klap Every year $9.80 ” $9.80 | January

Total cost per year $34.45

Leucaena var. Cunningan

Sowing

Heavy blade Once every 20 years $12.10 3 $1.81 | October

Heavy Disks $10.99 0.75 $0.41 | October

Sowing $9.33 0.5 $0.46 | November

Weed killer $9.33 1 $0.46 | November

Seeds $7 2.5 $0.87 | Oct.

Total $4.03

Total cost per year $38.48

Source: S. Harder, personal communication, November, 2004
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Appendix G
- - Imputable income estimation

Calculation of the government estimate of taxable income for the period 2004 to 2005 based
on Ley 2421 de Reordenamiento Administrativo y de adequacion Fiscal, 2004 and
Reglamentacion del articulo 4 de la ley No. 2421/2004 and using average beef prices for the
year 2004.

The government estimate for the Central Chaco is the average price for 25 kg of beef per ha.

The aw;erage beef price for the year 2004 was $0.67/kg lw (El Corral database, 2004).
Consequently, an imputable $16.75/ha can be considered an acceptable approximation Then

2.5% of $16.75 equals $0.42.
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Appendix H
- Native weeds and forages in the Central Chaco

Table H. 1 Most important weed species on pastures in the Central Chaco of Paraguay

Scrubby Herbaceous

Scientific name Local name Scientific name Local name
Acacia emilioana Ipomoea spp. Ysypo'i
Acacia aroma Tuca Boerhavia diffusa Ka'a ruru pe
Acacia curvifructa | Aromita Malvaceas Malva
Cercidium praecox | Verde olivo Euphatorium cristianum

Prosopis rustifolia | Vifial Digitaria insularis Capi'i pororo
Prosopis alba Algarrobo

Prosopis nigrar Algarrobo

Ruprechtia triflora | Guaimi pire

Capparis spp Payagua naranja

Bougainvillea spp

Opuntia spp Cactaceas

Acacia praecox Yuqueri

Source: Diirksen, 2004



Table H. 2 Calendar of Forage supplied by Native bushes and tree forages in the Central Chaco

Eatable part

Common name

October

November

December

February

March

April

May

Jun

July

August

September

October

Leaves

Duraznillo

Tala

Algarrobilla

Viiial

Tusca

Algarrobo blanco

Coca de cabra

Fruits

Algarrobos

Chafiar

Mistol

Tusca

Quebracho Blanco

Vifial

Old leaves

Duraznillo

Tala

Tusca, Garancho

Cactus

Quimil

Ulala

Cereals

Pata de gallo

Cola de zorro

Camalote

Young
leaves

Guayacan

Quebracho colorado

Source: Jesswein, 1989.
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Appendix I

Physical data Calculated water demand for different categories in different ﬁ)eriods of the year.

Water requirement BullA BullB DairyiC | Dairy1lD | Dairy3C Dairy3D Dairy2C Dairy2D | DairydC | DairydD | RistA R2stA R1heifA | R2year | Brbeef
Il (hundreds of litres) ‘ Heifer

Jan 33.32 33.32 21.59 22.69 26,43 26.43 23.2 237 278 28.3 0.00 17.67 0.00 15.88 | 23.95
Feb 30.09 30.09 19.66 19,43 24.05 24.05 21.2 218 254 26.0 0.00 15.96 0.00 14,34 | 22.39
Mar 33.32 33.32 21.59 21.21 26.43 26.43 232 237 27.8 28.3 0.00 17.67 0.00 15.88 | 24.09
Apr 31.32 32.56 21.89 20.94 26.51 25.63 22.7 27.6 271 270 0.00 19.18 0.00 16.72 | 23.58
May 32.36 33.64 20.77 21.59 26.11 26.43 217 23.2 26.3 278 12.32 18.56 11.32 17.27 | 18.45
Jun 31.32 32.56 20.77 20.94 2527 25.63 21.0 23.5 255 27.0 12.32 19.18 10.96 16.72 | 18.12
Jul 30.55 31.83 22.91 2258 27.89 27.35 249 22.2 - 29.6 28.0 13.79 20.04 12.49 17.93 | 19.38
Aug 30.55 31.83 2291 21.46 27.89 26.11 24.9 21.7 29.6 26.3 13.79 20.04 12.49 1793 [ 2015
Sep 29.57 30.80 22.27 2146 27.89 26.11 24.2 21.0 28.7 255 13.34 19.40 12.49 1793 | 20.39
Oct 31.50 31.50 21.21 22.91 26.17 27.89 237 249 | 28.3 29.6 15.58 20.07 13.97 18.39 | 19.09
Nov 30.49 30.49 20.61 22.27 26.17 27.89 23.0 242 276 287 15.08 0.00 13.97 0.00 18.95
Dec 31.50 31.50 21.21 22.91 26.17 27.89 23.7 249 28.3 29.6 15.58 0.00 13.97 0.00 24.65

R1d1CHe | R2d1CHe | R1d1cst | R2d1cst | R1d1crep | R2d1cRep | R1d3Che | R2d3che | R1d3Cst | R2D3Cst | R1d3Crep | R2d3Crep

Jan 7.08 15.39 7.37 16.71 7.08 15.83 7.27 1524~ | 7.59 16.93 8.11 18.62

Feb 7.08 15.39 7.37 16.71 7.08 15.83 7.27 15.24 7.59 16.93 8.11 18.62

Mar 7.08 15.39 7.37 16.71 7.08 15.83 7.27 15.24 7.59 16.93 8.11 18.62

Apr 9.13 17.42 9.62 19.35 9.27 17.77 9.22 17.28 9.85 19.47 10.85 21.36

May 9.13 17.42 9.62 19.35 9.27 17.77 9.22 17.28 9.85 19.47 10.85 21.36

Jun 9.13 17.42 9.62 19.35 9.27 17.77 9.22 17.28 9.85 19.47 10.85 21.36

Jul 2.85 10.87 3.07 11.49 2.85 11.37 3.07 10.89 3.30 11.72 3.02 8.00

Aug 2.85 10.87 3.07 11.49 2.85 11.37 3.07 10.89 3.30 11.72 3.02 8.00

Sep 2.85 10.87 3.07 11.49 2.85 11.37 3.07 10.89 3.30 11.72 3.02 8.00

Oct 4.69 12.94 4.9 13.70 4.69 13.58 4.9 12.92 5.14 13.93 5.18 15.27

Nov 4.69 12.94 4.91 13.70 4.69 13.58 4.91 12.92 5.14 13.93 518 15.27

Dec 4.69 12.94 4.91 13.70 4.69 13.58 4.91 12.92 5.14 13.93 5.18 15.27
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Appendix J
Model predictions for the three Case study farms.

Case study! | Model prediction | Case Model Case study 3 | Model prediction
study 2 prediction

Farm surplus after taxes and living expenses $61,714.74 $3,924.68 0 $14,585.21
Farm surplus per ha $161.98 $32.98 $70.12
Land resource 0 0 0 ' 0

Campo ha 181 181 36 36 61 61
Monte ha 200 200 83 83 147 147
Crops

Groundnuts 113 133 0 0 25 25
Cotton 3 3 0 0 36 36
Sesame 16 16 0 0 0 0
Castor bean 21 21 0 0 0 0
Labour resource 0 0 0 0 1.5 15
Fix labour 1 1 2 2 0 0
Children 1 1 2 2

Hiring labour January-March >150 175 0 0 308 372.6
Hiring labour April-September >300 312 >50 89 300 189
Hiring labour October-December >150 325 0 0 150 124
Selling fix labour 0 0 0 0 200 0
Sorghum for silage 7.5 9 0 0 0 0
Type Campo “pure’ 0 0 0 0 0 0
Type Campo “mix” 0 0 10 10 0 0
Type Monte “pure” 180 171 0 0 0 0
Type Monte “mix” 20 20 82 82 147 147
Beef animals 0 0 0 0 0 0
Breeding cows 80% calving rate 100 97 0 0 0 0
Bulls 0 0 1 1
Calves 2 2 2 2
R1y Steer 0 0 0 0
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Case study! | Model prediction | Case Model Case study 3 | Model prediction
study 2 prediction
R1y Heifer -0 0 5 5
R2y Steer 0 0 5 5
R2yHeifer 0 0 4 4
Dairy cattle 90% 0 0 4 4
Milking cows 0 0 0 0
Calves 60 67 50 55
R1ySteer 0 0 0 0
R1yHeifer 27 27 25 26.6
R2ySteer 27 27 25 26.6
R2yHeifer 20 25 23 24.6
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Appendix K |
Optimal plans under different pasture rotation length combinations

A B Cc D E F G
Farm surplus after taxes and living expenses (FS) | $116,478.54 | $120,694.54 | $121,805.50 | $126,014.80 | $127,023.37 | $110,975.15 | $106,127.27
FS per ha $582.39 $603.47 $609.03 $630.07 $635.12 $554.88 $530.64
Gross margin $113,988.96 | $142,551.24 | $141,923.12 | $146,168.59 | $147,366.94 | $131,027.24 | $126,085.46
Gross margin per ha $569.94 $712.76 $709.62 $730.84 $736.83 $655.14 $630.43
Pangola (ha) 253 33 459 46.4 46.1 50 41.8
Sorghum silage campo (ha) 14.3 9.7 4.1 3.6 3.9 0 8.2
Gatton panic (ha) 130.4 125.0 115.4 115.4 115.4 115.4 125.0
Sorghum silage monte (ha) 19.6 25.0 34.6° 34.6 346 34.6 25.0
Ground nuts (ha) 10.5 7.4 0- 0 0 0 0
Oats (ha) 143 9.7 4.1 3.6 3.9 0 8.2
Total area 200 200 200 200 200 200 200
Hired labour Jan-Mar (man day units) 233 238 250 249 259 221 217
Hired labour Apr-Sept (man day units) 448 460 472 481 484 440 426
Hired labour Oct-Dec (man day units) 228 225 216 219 233 193 189
Total hired labour required (man day units) 909 923 938 949 968 854 832
Dairy cows 230 236 247 254 256 226 217
Milk production Jan-Mar (thousands of L) 203 211 220 224778 226465 203 196
Milk AprJun (thousands of L) 44 47 49 49293 49302 46 44
MilkJulSep (thousands of L) 344 353 370 378373 382678 338 325
OctDec (thousands of L) 335 347 362 369424 372757 332 321
Total milk (thousands of L) 925.992 958.295 1000.041 1021868 1031202 918.493 886.955
Buy hay (350 kg bale units) 11 23 0 0 0 0 0
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Appendix L
Optimal plans for different soil type ratio

% of total effective area with Campo soil.

Category

0% | 10% | 20% | 30% [ 40% | 50% | 60% | 70% | 80%

Livestock numbers in heads

Dairy cows calving in July

108

71 | 84 104 111 113 | 113 | 114
Dairy cows calving in October {26 |24 |23 [21 |21 20 |20 [20 |20
R1 year Replacements 10 {12 [19 (20 |21 {21 (21 |21 |21
R2 year replacements 10 |11 |18 |19 |20 [20 |20 [20 |20
Buying replacements 5 |5 6 6 |6 7 7 7 7
Rlysteer 6 5 0 0 0 0 0 0 0
Bulls 3 (3 [4 |4 (4 {4 [4 [4 |4
Hired Labour requirement in man day units
January to March 68 |77 83 90 |93 95 9% |97 |97
April to September 159 | 167 | 173 | 176 | 170 | 165 | 157 | 148 | 140
October to December 51 |63 |66 |77 |82 |88 |91 |94 |o8
Total labour requirement 278 [ 307 | 322 | 343 | 345 | 348 |344 |339 |335
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Optimal plans for different soil

pe ratio (contd)

% of total effective area with Campo soil.

Category 0% 10%  |20%  [30% |40% |50% |60%  |70% |80%
Milk Production in thousands of litres

January to March 88 98 106 113 115 118 119 120 120
April to June 29 30 32 33 33 33 33 33 34

July to September 110 129 144 158 163 168 171 172 173
October to December 129 146 161 173 178 182 184 185 138
Total milk production in thousands of litres | 355 571 | 403.156 | 441.321 | 476.788 | 489213 | 501.637 | 508.001 | 509.983 | 511.965
Milk production per ha (I/ha) 3,553.71 | 4,031.56 | 4,413.21 | 4,767.88 | 4,892.13 | 5,016.37 | 5,080.01 | 5,099.83 | 5,119.65
Difference in milk production % 95% -15% 7% 0% 304 50, 7% 7% 7%
Feed supply

Concentrate mix formula in tonnes of DM | 154 505 | 172906 | 181.524 | 202.416 | 210.962 | 219.508 | 223203 | 224.061 | 224.898
Grain fed in tonnes 43343 48512 |50.928 |56796 |59.192 |61.591 |62.626 |62.869 |63.098
Silage fed in tonnes of DM 80909 [9083 |98286 |98.675 [94.996 |91322 |88.478 |86.244 |s84.018
hay fed in bale units (350kg) 10 10 0 0 0 0 0 0 0
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Optimal plans for different soil type ratio (contd)

MVP Campo February $0.00 $0.00 $1,057.50 | $0.00 $0.00 - | $0.00 $0.00 $0.00 $0.00
MVP Campo March $0.00 $411.71 | $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
MVP Campo Apr2 $0.00 | $0.00 $206.20 | $561.08 | $561.08 | $561.08 | $527.49 | $527.49 | $527.49
MVP Campo May $200.35 [$0.00 [$0.00  |$0.00 |$0.00 |$0.00 |[$0.00 |$0.00 $0.00
MVP Campo July $0.00 $200.50 | $0.00 $0.00 | $0.00 .$0.00 $0.00 $0.00 $0.00
MVP Campo October $1,203.78 | $0.00 $0.00 $386.50 | $0.00 | $386.50 | $379.25 | $3,785.69 | $0.00
MVP Campo December $0.00 $757.27 | $0.00 $0.00 | $0.00 $0.00 $0.00 $0.00 $0.00
MVP Monte February $0.00 $666.75 | $680.36 | $0.00 $0..00 $0.00 $789.79 | $789.79 | $789.79
MVP Monte March $666.38 | $0.00 $0.00 $750.88 | $750.84 | $750.84 | $0.00 $0.00 $0.00
Labour January to March $10.03 $10.03 | $10.03 $10.03 |{$10.03 | $10.03 | $10.03 | $10.03 $10.03
Labour April to Septeﬁber $7.21 | $7.21 $7.21 $7.21 $7.21 $7.21 $7.21 $7.21 $7.21
Labour October to December | $9.16 $9.16 | $9.16 $9.16 |$9.16 [$9.16 [$9.16 |$9.16 $9.16
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Appendix M
Farm system Sensitivity to milk and beef prices

. Table M. 1 Optimal plans under different milk and beef price combination scenarios.

BEEF PRICE INDEX 1 1 1 1 1 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.2
MILK PRICE INDEX 1 0.9 0.8 0.7 0.6 1 0.9 0.8 - 0.7 0.6 1 0.9 0.8 0.7 0.6
Farm surplus ($)"° | 110,865.3 | 86,594.4 | 62,988.7 | 42,345.1 | 28,131.8 | 111,932.0 | 87,661.1 | 63,989.9 | 43,123.1 | 28,566.0 | 113,595.8 | 89,324.9 | 65,590.3 | 44,355.4 [ 29,857.9
Farm su}rlph(1§/ﬁe; 55433 | 43297 | 31494 | 211.73 | 140.66 559.66 | 438.31 | 319.95 | 215.62 | 142.83 567.98 | 446.62 | 327.95| 221.78 { 149.29
a a
Ground nut 0 0 0 14.2 25 0 0.0 0.0 142 25.0 0.0 0.0 0.0 11.3 25.0
Sesame seed 0 0 6.5 17 0 0 0 6.5 17.0 0.0 0.0 0.0 6.5 14.9 0.0
Cotton 0 0 0 0 25 0 0 0.0 0.0 25.0 0.0 0.0 0.0 0.0 25.0
Pangola 46.1 46.1 43.5 18.8 0 46.1 46.1 435 18.8 0.0 46.1 46.1 435 23.9 0.0
Oats 3.9 3.9 6.5 17 -0 39 3.9 6.5 17.0 0.0 39| 3.9 6.5 14.9 0.0
Gatton 11540 | 115401 11540 11540 11540 11540 | 11540 | 11540 11540 | . 115.40 11540 | 11540 | 11540 | 11540 | 11540
Sorghum Campo 3.90 3.90 0.00 0.00 0.00 3.90 3.90 0.00 [ 0.00 0.00 3.90 3.90 0.00 0.00 0.00
Sorghum Monte 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6
Dairy 2C®° 256 256 202 187 104 256 256 202 187 104 256 256 244 200 67
Dairy 2D*! 0 0 41 0 0 0 0 41 0 0 0 0 5 0 0
Dairy3D* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23
Total dairy 256 256 243 187 104 256 256 243 187 104 256 256 249 200 90
' Farm surplus is after taxes and living expenses
% Dairy cow with 450 kg liveweight calving in July producing 4,500 L of milk per lactation
2! Dairy cow with 450 kg liveweight calving in October producing 4,500 L of milk per lactation ™o
2 Dairy cow with 550 kg liveweight calving in October producing 3,000 L of milk per lactation =




Table M. 1 Additional columns

Beef price index 1.3 1.3 1.3 1.3 1.3 14 1.4 14 14 14
MILK PRICE INDEX 1 0.9 0.8 0.7 0.6 1. 0.9 0.8 0.7 0.6
Eat ($) 114,064.1 89,793.2 66,044.0 44,720.4 29,6447 |  115,132.3 90,861.5 67,080.1 45,684.7 33,013.9
Farm surplus per ha after tax 570.32 448.97 330.22 223.60 148.22 575.66 45431 335.40 228.42 165.07
and living expenses ($/ha) :
Ground nut 0.0 0.0 0.0 11.3 25.0 (- 0.0 0.0 0.0 5.5 25.0
Sesame seed 0.0 0.0 6.5 14.9 0.0 0.0 0.0 6.5 10.6 0.0
Cotton 0.0 0.0 0.0 0.0 25.0 0.0 0.0 0.0 0.0 25.0
Pangola 46.1 46.1 43.5 23.9 00| 46.1 46.1 43.5 34.0 0.0
Oats 39 3.9 6.5 14.9 0.0 3.9 39 6.5 10.6 0.0
Gatton 115.40 115.40 115.40 115.40 115.40 115.40 115.40 115.40 115.40 115.40
Sorghum Campo 3.90 3.90 0.00 0.00 0.00 3.90 3.90 0.00 0.00 0.00
Sorghum Monte 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6
Dairy 2C 256 256 244 200 86 256 256 244 188 67
Dairy 2D 0 0 5 0 0 0 0 5 0 0
Dairy 3D 0 0 0 0 0 0 0 0 23 34
Total dairy 256 256 249 200 86 256 256 249 211 101
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Table M. 2 Output level in optimal plans under different beef and milk prices scenarios

BEEF PRICE INDEX 1 1 l 1 1 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.2

MILK PRICE INDEX 1 0.9 0.8 0.7 0.6 1 0.9 0.8 0.7 0.6 1 0.9 0.8 0.7 0.6
Milk sales January to | 226,465 | 226,465 | 237,865 | 165,193 | 92,168 | 226,465 | 226,465 | 237,865 | 165,193 | 92,168 | 226,465 | 226,465 | 222,635 | 176,536 | 81,425
March (1)
Milk sales Aprilto | 49,302 | 49,302 | 74,817 | 35,963 | 20,065 | 49,302 | 49,302 | 74,817 { 35,963 | 20,065 49,302 | 49,302 | 51,161 | 38,432 | 26,345
June (1) -

Milk sales July to | 382,678 | 382,678 | 309,003 | 279,142 | 155,744 | 382,678 | 382,678 | 309,003 | 279,142 | 155,744 | 382,678 | 382,678 | 365,344 | 298,308 | 102,609
September (1) .

Milk sales October to | 372,757 | 372,757 | 355,836 | 271,905 | 151,706 | 372,757 | 372,757 | 355,836 | 271,905 | 151,706 | 372,757 | 372,757 | 362,283 | 290,574 | 119,284
December (1) '

Milk production | 1031.20 { 1031.20 | 977.52 { 752.20 | 419.68 { 1031.20 | 1031.20 977".52 752.20 | 419.68 | 1031.20 | 1031.20 | 1001.42 | 803.85 | 329.66
(thousands of litres) '

Milk production per 5.156 5.156 4.888 3.761 2.098 5.156 5.156 4.888 3.761 2.098 5.156 5.156 5.007 4.019 1.648

ha (Thousand of
litres/ha)
S450Jul
S400Jul _
$S4500ct 18
Selling yearling heifer 9
Culling Bull calves 115 115 109 84 47 115 115 109 84 47 115 115 112 90 30
Culling heifer calves 72 72 68 53 29 72 72 68 53 29 72 72 70 56 15
Hay making 0 -0 0 10 244 0 0 0 10 244 0 0 0 0 290
Sell hay 244 244 290
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Table M.2 Additional columns

Beef price index 1.3 1.3 1.3 1.3 1.3 14 14 1.4 14 14
MILK PRICE INDEX 1 0.9 0.8 0.7 0.6 1 0.9 0.8 0.7 0.6
Mi h \
illc sales January to Marfl) 226,465 | 226465 | 222,636 | 176,536 75,955 | 226,495 | 226465 | 222,636 188,585 91,461
Milk sales April to June (1) 49,302 49,302 51,161 38,432 16,535 49,302 49,302 51,161 49,623 32,586
Milk sales July to Septemb ¥
ik sales July to Septem (61; 382,678 382,678 365,344 298,308 123,209 382,678 382,678 365,344 283,891 99,361
Milk sales October to 372,757 372,757 362,283 290,574 125,020 372,757 372,757 362,283 295,753 128,865
December (1) ,
Milk production (thousand
ille production ( ;’;ﬁi‘r“es 103120 | 103120 |  1001.42 803.85 34072 | - 103123 | 103120 |  1001.42 817.85 35227
Milk production per ha
(Thousand of litres/ha) 5.156 5.156 5.007 4.019 1.704 5.156 5.156 5.007 4.089 1.761
S450Tul 34 27
S400Jul o
S4500ct 18 27
Selling yearling heifer 9 12
Culling Bull calves 115 115 112 90 115 115 112 85
Culling heifer calves 72 72 70 56 24 72 72 70 49 15
Hay making 0 0 0 0 316 0 0 0 0 245
Sell hay 316 245
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Appendix N Farming behaviour under drought conditions

Table N. 1 Optimal plans under drought conditions

Gatton: Pangola Rotation 20:20 Rotation 15:15 Rotation 10:10 Rotation 10:15 Rotation 10:20
Scenario A B C D E

Farm surplus after tax and $70,687.16 $77,103.85 $83,188.74 $83,905.11 $82,180.07
living expenses (FS)

FS/ha $353.44 $385.52 $415.94 $419.53 $410.90
Taxable income per ha. $462.47 $495.48 $519.53 $530.07 $521.25
Pangola (ha) 16.1 4.7 41.2 41.7 47.6
sorghum silage Campo 17.4 8.3 8.8 8.3 24
(ha)

Gatton panic (ha) 1304 125 115.4 115.4 115.4
Sorghum silage Monte 19.6 25 34.6 34.6 346
(ha)

Ground nuts (ha) 16.5 0 0

Oats (ha) 17.4 -8.3 8.8 8.3 24
Hired labour demand

Labour Jan-Mar (man day 172 . 166 199 196 179
units) ' ] ‘

Apr-Sept (man day units) 319 | 304 330 333 3
Oct-Dec (man day units) 178 131 184 187 168
Total labour required (man 669 601 713 716 658
day units)

Dairy cows 159 163 183 185.6 173
Milk production

Milk Jan-Mar (Thousands 140.743 143.943 162.224 164.104 153.307
of L)

Milk Apr-Jun (Thousands 30.64 31.337 35.316 35.725 33.375
of L)

Milk Jul-Sep (Thousands 237.828 243.234 274 277.302 259.057
of L) '

Oct-Dec (Thousands of L) 231.662 236.928 267.017 270.113 252,34
Total milk (Thousands of - 640.873 655.442 738.557 747.244 698.079
L

Hay making (350kg bale 23 77 0 0 0
units)

Sell hay (350 kg bale 7 60 0 0 0
units)

Buy hay (350 kg bale 0 0 .0 18 17
units)

Bull A 0 0 6 0 0
Bull B 5 5 0 6 5
R1yheif 26 26 29 30 28
R2yheif 24 25 28 28 26




Table N. 2 Optimal plans compared with optimal drought plan forced into a model for average weather condition

A B c D E

Optimal Optimal Drought | Optimal Optimal Drought | Optimal Optimal Drought | Optimal Optimal Drought Optimal Optimal Drought
Gross margin $137,315.86 $109,260.41 $142,920.15 $111,084.77 $142,399.06 $109,225.94 | $146,424.78 $122,361.67 | $147,366.95 $117,007.39
Surplus after tax and $579.93 $444.64 $602.66 $451.95 $609.20 $444.90 $629.17 $511.33 $633.85 $483.21
living expenses
Surplus after tax and $2.90 $2.22 $3.01 $2.26 $3.05 $2.22 $3.15 $2.56 $3.17 $2.42
living expenses per
ha
Difference -23.3% -25.0% -27.0% -18.7% -23.8%
Land use pattern
Pangola grass 253 16.1 371 417 458 412 46.3 4.7 46.1 476
Silage campo 14.26 174 10.2 8.3 42 8.8 3.7 8.3 39 24
Ground nuts 10.5 16.5 37 0 0 0 0 0 0 0
Gatton panic grass 1304 130.4 125 125 115.4 115.4 115.4 115.4 115.4 1154
Silage monte 15.58 19.6 25 25 34.6 34.6 34.6 34.6 34.6 346
Oats 10.5 16.5 10.8 8.3 42 8.8 3.7 8.3 39 24
Stocking rate AU/ha 2.1 1.6 2.2 15 22 1.5 243 k7 2.3 1.5
% difference in 0.27 0.33 0.32 0.25 0.33
stocking rate
Bulls 7 5 7 5 Té 5 7 5 7 5
R1y replacements 37 25 39 37 40 26 41 30 41 28
R2y replacements 35 24 37 25 38 25 39 28 39 26
Dairy cows 230 159 244 163 249 163 254 186 256 173
% Difference cow 0 0.308695652 0 0.331967213 0 0.34538153 0 0.267716535 0 0.32421875
numbers
Milk production per 926,004.00 640,524.00 981,949.00 656,639.00 1,003,607.00 656,639.00 1,024,081.00 | 749,293.00 1,031,201.00 | 696,923.00
farm (Thousands of
litres)
!\mlrl;:)old per ha 4,630.02 3,202.62 4,909.75 3,283.20 5,018.04 3,283.20 5,120.41 3,746.47 5,156.01 3,484.62
(Bales of hay made 0 477 0 733 0 815 0 379 0 379
Bales of hay bought 0 0 23 0 0 0 0 0 0 0




Table N.2 (contd)

A B C D E ,

Optimal Optimal Drought | Optimal Optimal Drought | Optimal Optimal Drought | Optimal Optimal Drought | Optimal Optimal Drought
Bales of hay sold 0 477 0 733 0 815 0 379 0 602
Labour requirement 781 679 937 620 950 644 961 721 968 661
Silage fed Jul Sep 90.95 7542 104.85 99.805 126.93 98.62 131.009 116.65 131.356 121,04
(DM tonnes) ‘
Silage fed Oct Dec 67.34 93.45 72.212 68.83 82.09 125.698 76.19 105.988 76.739 81.68
(DM tonnes) ‘
Total silage fed (DM 158.29 168.87 177.062 168.635 209.02 224318 207.199 222638 208.095 202.72
tonnes)
Formula 1 Jan Mar 96.66 47.79 102.505 46.769 104.765 46.769 . 106.902 55.49 107.646 49.64
(DM tonnes) .
Formula 1 Apr Jun 20.46 14.15 29.991 14.511 37143 "14.511 34.53 16.56 35.04 15.401
(DM tonnes) .
Formula 1 Jul Sep 1237 67 130.8 68.685 134.47 68.7 137.22 78.38 148.015 72.74
(DM tonnes)
Formula 1 Oct Dec 132.92 66.86 140.946 68.538 144,055 68.54 146.99 78.21 148.015 72.74
(DM tonnes) .
Total formula 1 373.74 195.8 404.242 198.503 420433 198.52 425.642 228.64 438716 210.521
(tonnes) ‘
Grain Jan Mar 2712 13.41 2876 1312 29.39%5 13.42 20.99 15.59 30.2 13.93
{tonnes)
Grain Apr Jun 574 397 8.41 407 10.42 407 9.7 4.64 9.83 432
{tonnes) _
Grain Jul Sep 34.71 18.8 36.7 19.27 37.73 19.27 385 21.99 38.769 20.4544
(tonnes)
Grain Oct Dec 37.29 18.76 39,55 19.23 40.42 19.23 41,24 21,94 41.53 20.41
(tonnes) .
Total Grain (tonnes) 104.86 54.94 113.42 55.69 117.965 55.69 119.43 64.16 120.329 59.1144
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Appendix O
Optimal plans for sugar cane forage

. Table O. 1 Optimal plans with sugar cane available from March to December

Yield Assumptions
12500 15000 17500 20000 . 22500 25000 27500 30000 | Observed level

Total gross margin $179,987.04 $184,750.62 $187,684.10 $190,367.38 $192,331.06 $193,796.65 $194,875.92 $195,679.61 $171,740.88
Surpluss after taxes and living expenses $156,815.19 $163,558.24 $167,232.27 $169,879.24 _$171,816.16 $173,256.06 $174,329.54 $175,137.48 $151,111.61
Gross margin per ha $899.94 $923.75 $938.42 $951.84 $961.66 | $968.98 : $974.38 $978.40 $858.70
Difference with observed value 4% 8% 11% 12% T 14% 15% 15% 16% 0%
Land use pattern '
Sorghum for silage campo 48 6.2 6.5 5.1 ' 37 26 2.1 15 44
Ground nuts 12.6 121 11.9 8.2 46 1.6 23 28 0
Sesame seed 0 0 0 0 . 0 0 0.4 1.8 0
Pangola 15 year rotation 0.6 48 57 135 21.2 217 : 0 0 0
Pangola 20 year rotation 0 0 0 0 01l 0 28.7 28.7 ‘ 30.6
Sugar cane 32.2 271 25.9 23.2 - 205 18.2 16.4 15.1 6

437 3.52 332 287 242 2.03 1.73 1.52 -
Qats 46 6.2 6.5 5.1 38 26 25 34 44
Sorghum for silage monte 347 34.7 34.6 34.6 34.6 34.6 34.6 34.6 34.6
Gatton _ 115.4 115.4 1154 115.4 1154 1154 1154 1154 115.4
Hired labour requirement per periods 50 50 50 50 50 50.1 49.9 50.1 , 50
Labour January to March 453 456 455 440 431 423 422 430 339
Labour April to September 797 ' 810 837 854 849 844 843 843 637
Labour October to December 540 546 545 519 501 486 484 483 367
Total Hired labour 1790 1812 1837 1813 1781 1753 1749 1756 1343
Livestock numbers
Rirepl - 59 60 61 61 61 61 61 61 52
R2repl 56 57 58 58 58 58 58 58 49
Dairy cow 450kg Iw producing 4500 365 7 379 379 379 379 379 379 326
tDairy2C
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Table O.1 (contd)

Yield Assumptions ’
12500 15000 17500 - 20000 22500 25000 27500 30000 | Observed level
BullA 0 8 11 11 11 11 1 11 10
BullB 11 3 0 0 0 0 0 0 0
Silage April-June 0 0 0 0 0 0 0 0 17.279
Silage Jul-Sept 184.276 190.896 192.602 195.912 199,149 201,904 202.03 200.018 168.74
Silage Oct-Dec 26.201 - 24915 24.299 16.244 8.38 1.68 0 0 23.81
Total silage 210477 215.811 216.901 212,156 207529 203,584 202.03 200.018 209.829
Sugar Apr-June 139.34 140.344 139.91 139.91 139.91 139.91 139.91 139.91 53.8
Sugar Jul-Sep 85.43 82.92 129.3 138.6 135.62 129.08 127.42 127 .42 0
Sugar Oct-Dec 178.151 183.81 184.76 184.76 184.76 184.76 184.76 184.76 111.19
Total sugar 402.9 4071 454.0 463.3 460.3 453.8 4521 452.1 165.0
Feeding concentrate mix in tonnes of DM
Concentrate January to March 153.547 158.425 159.25 151.42 143.777 137.27 135.65 135.65 137.2
Concentrate April to June 7755 78.913 47846 36.707 33.711 33.711 3371 3371 68.015
Concentrate July to September 195.932 203.051 204.403 204.403 204.403 204.403 204.403 204.403 176.102
Concentrate October to December 21113 217.8 218.965 218.965 218.965 218.965 218.965 218.965 188.65
Total concentrate feeding in Tonnes of 638.159 658.189 630.464 611.495 1600.856 594.349 592.729 592.729 569.967
DM
Feeding grain in tonnes of fresh matter.
Grain January to March 43.082 44.45 44.68 42.485 40.34 38.52 38.06 38.06 38.49
Grain April to June 21.761 22.14 13.425 10.299 9.459 9.459 9.469 9.459 10.084
Grain July to September 54.975 56.973 57.352 57.352 57.352 57.352 57.352 57.352 49.411
Grain October to December 59.24 61.12 61.44 61.44 61.44 61.44 61.44 61.44 52.93
Total grain fed 179.058 184.683 176.897 171.576 - 168.591 166.771 166.321 166.311 159.915
Hay buying 35 9 0 0 0 0 0 0 0
Fed hay 35 9 0 0 0 0 0 0 0
Buy replacement 19 19 19 19 19 19 19 19 17
Use of high quality feed as medium quality feed (kg)
January to March (kg DM) | 60.221 62.135 62.456 52.795 43.361 35.327 33.323 33.323 53.809
N
k.




Table O.1 (contd)

!

: Yield Assumptions
12500 15000 17500 - 20000 22500 25000 27500 30000 | Observed level

April to June (kg DM) 55.618 56.019 17451 3.699 0 0 0 0 48114
July to September 51.94 54.694 55.35 55.35 55.35 55.35 55.35 55,35 47.686
October to December 71111 73.37 73.75 73.75 © 7375 73.75 73.75 73.75 63.538
Total high quality feed used as medium 238.89 246.218 209.007 185.594 172.461 164.427 162.423 162.423 213147
quality feed in tonnes of DM

Milk Jan-Mar 323.031 333.295 335.019 335.019 335.019 335.019 335.019 335.019 288.821
Milk Arp-Jun 70.324 72.559 72.934 72.934 72.934 72.934 72934 72934 62.877
Milk Jul-Sep 545.856 563.198 566.111 566.111 566.111 566.111 566.111 566.111 488.048
Milk Oct-Dec 531.704 548597 551.434 551.434 551434 551.434 551.434 551.434 475.395
Total milk production in thousands of litres 1,470.92 1,517.65 1,525.50 1,525.50 .1,525.50 1,525.50 1,525.50 1,525.50 1,315.14
MVP Campo Apr2 $681.46 $541.90 $463.49 $361.64 $321.78 $315.10 $240.01 $240.01 $402.57
MVP MonteMar $821.53 $678.32 $598.12 $503.73 $457.22 $449.43 $375.10 $374.36 $684.14
MVP highJanMar $0.17 $0.17 $0.17 $0.17 ) $0.17 $0.17 $0.17 $0.17 $0.17
MVP medium Jul-Sept $0.38 $0.31 $0.28 $0.23 %022 | $0.21 $0.18 $0.18 $0.25
MVP mediumOct-Dec $0.38 $0.31 $0.28 $0.23 - $0.22 $0.21 $0.14 $0.15 $0.25
MVPLow Oct Dec $0.07 $0.07 $0.06 $0.02 $0.04 $0.04 $0.03 $0.03 $0.00
MVP Ton sugar $100.84 $69.90 $53.11 $38.73 $31.73 $28.15 $21.44 $19.66 $162.81
MVP silage $356.12 $296.93 $263.68 $220.48 $203.58 $200.75 $168.90 $168.90 $237.84
Water Sept $0.00 $0.00 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.00
MVP new cow $663.35 $676.34 $683.36 $681.16 $692.06 $694.48 $700.53 $701.66 $640.39
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Table O. 2 Optimal plans with sugar cane available from March to September

Sugar cane vield (kg DM/ha) 12500 15000 17500 20000 22500 25000 27500 30000 Observed level
Eat ($) 131,172.88 | 133,045.24 | 134,504.66 | 135,687.85 | 136,901.53 [ 137,791.94 | 138,732.89 | 139,532.30 | 138,261.38
Gross margin (§) 151,708.26 | 153,692.29 | 157,250.24 | 158,458.97 | 159,446.13 | 160,488.25 | 161,449.25 | 162,265.68 | 161,069.62
Difference with observed value -5.81% -4.64% -2.37% -1.62% -1.01% -0.36% 0.24% 0.74% 0.00%
Sorghum for silage Campo (ha) 18.7 19.6 20 20.5 206 19.7 20.14 205 21.25
Ground nuts (ha) 21.2 21.8 22 223 22.3 21.8 221 22.3 22.8
Sesame seed (ha) 0 0 0 0 0 0 0 0 0
Pangola 15 (ha) 0 0 0 0 0 0 0 0 0
Sugar cane (ha) 10 8.6 8 7.2 7.4 8.5 7.8 7.2 6

QOats (ha) 18.7 19.6 20 20.5 20.6 19.7 20.1 205 213
Sorghum silage Monte (ha) 34.64 34.64 34.64 34.64 3464 34.64 34.64 34.64 34.64
Gatton (ha) 115.36 115.36 115.36 115.36 115.36 115.36 115.36 115.36 115.36
Labour (man day units)

January March 326 327 331 332 333 331 332 332 334
April September 815 625 639 645 654 675 680 684 662
October December 365.5 369 376 379 379 375 377 379 382
Total labour 1306.5 1321 1346 1356 1366 1381 1389 1395 1378
Rising 1 year replacements 46 46 47 47 47 47 47 47 48
Rising 2 year replacements 43 44 45 45 45 45 45 45 46
Dairy2C 285 288 293 296 296 292 294 296 299
BullA 9 9

BullB 9 9 9 9 9 9 9
Stoking rate AU/ha 3.6 3.6 3.7 3.7 3.7 3.7 3.7 3.7 3.8
Silage JulSept (tonnes DM) 11213 112.21 109.78 109.82 109.82 109.8 109.8 109.8 109.8
Silage OctDec (tonnes DM) 146 148.8 152.48 154.26 154.5 151.6 153.04 154.3 156.7
Total silage (tonnes DM) 258.13 261.01 262.26 264.08 264.32 2614 262.84 264.1 266.5
Sugar AprJune (tonnes DM) 90.31 92.68 95.79 97.3 113.02 111.54 112.28 11291 114.2
SugarJulSep (tonnes DM) 34.73 36.85 44.98 46.37 48.52 100.06 101.55 102.82 50.8
SugarOctDec (tonnes DM) 0 0 0 0 0 0 0 0 0
Total sugar (Tonnes DM) 125.04 129.53 140.77 143.67 159.54 211.6 213.83 215.73 165

F1 JanMar (Tonnes DM) 119.69 121.3 123.4 124.4 114.5 112.3 113.37 114.32 116.26
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Table 0.2 (Contd)

30000

Sugar cane yield (kg DM/ha) 12500 15000 17500 20000 22500 25000 27500 Observed leve!
F1Aprdun (tonnes DM) 59.34 60.13 62.33 62.85 62.9 26.02 26.2 26.3 61.9
F1JulSep (tonnes DM) 153.63 155.7 157.5 158.8 158.9 166.8 157.9 158.77 160.57
F10ctDec (tonnes DM) 164.6 166.78 169.69 1711 171.25 169 170.13 171.08 173.03
Total F1 (tonnes DM) 497.26 503.91 512.92 517.15 507.55 464.12 467.6 470.47 511.76
Feeding grain January to March (tonnes) 33.58 34.03 34.62 34.91 3212 31.49 31.81 32.077 32.62
Feeding grain April to June (tonnes) 16.64 16.87 17.49 17.63 17.65 7.3 7.35 7.39 17.37
Feeding grain July to September (tonnes) | 43.11 43.69 4418 44.55 44.6 44 443 44.55 45.05
Feeding grain October to December 46.17 46.8 47.61 48 48 47.42 47.74 48 48.6
tonnes ;

%’otal gr)ain (tonnes) 139.5 141.39 143.9 145.09 142.37. . 130.21 131.2 132.017 143.64
Hay buying (350kg Bale unit) 0 0 0 29 29 29 29 29 29

Fed hay 29 29 29 29 29 29

Buy replacement (%of total required) 25% 25% 25% 25% 25% 25% 25% 25% 25%
Use high asmedium JanMar 46.942 47573 48.401 48.803 36.43 35.05. 35.742 36.329 37.526
Using high as Medium AJ 41.975 42539 44.702 45.073 45113 0 0 0 43577
Using high as mediumJS 41.601 42.16 41.745 42.092 42129 41.577 41.854 42.089 42.568
Using high as medium OD 55.43 56.175 57.153 57.627 57.679 56.922 57.301 57.623 58.28
Total high feed used as medium quality 185.948 188.447 192.001 193.595 181.351 133.549 134.897 136.041 181.951
feed (Tonne DM)

MilkJanMar 251.8 255.085 259.628 261.78 262.015 258.577 260.3 261.764 264.745
MilkArpJun 54.817 55.554 56.521 56.99 57.041 56.292 56.667 56.986 57.635
MilkJulSep 42549 431.209 438.72 442.357 442.75 436.942 439.854 442.327 447 .364
MilkOctDec 414.459 420.03 427.344 430.889 431.272 | 425.61 428.45 430.859 435.766
Totalmilk (Thousands of litres) 1146.566 1161.878 1182.213 1192.016 1193.078 1185.271 1191.936 1205.51

1177.421
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Table P. 1 Optimal plans including Pangola-legume pastures

Appendix P
Optimal plans including legumes in pasture

Panleg20 Panleg15 Panleg10 Panleg8 Panlegb Without
legumes

Farm surplus $133,096.49 $132,087.70 $130,563.70 $129,242.87 $125,169.37 | $126,751.80
after taxes and
living expenses
FS)
FSiha $665.48 $660.44 $652.82 $646.21 $625.85 $633.76
% Difference in 5.0% 4.2% 3.0% 2.0% -1.2% 0.0%
Farm surplus
after taxes and
living expenses
Total gross $154,507.05 $153,486.79 $151,945.46 $150,609.50 $146,489.02 | $148,100.44
margin .
Gross margin $772.54 $767.43 |. $759.73 $753.05 $732.45 $740.50
per ha .
% Difference 4.33% 3.64% 2.60% 1.69% -1.09% 0.00%
in gross .
margin per ha -
Sorghum 6.4 6.1 5.7 5.3 42 39
Campo (ha)
Pangola with 436 43.85 44.28 44,66 45.78 0
legumes {ha)
Pangola (ha) 0 0 0 0 0 46.1
Oats (ha) 6.4 6.1 57 5.3 42 39
Sorghum for 346 346 346 346 346 346
silage Monte
ha)
Gatton 10 115.4 1154 1154 1154 1154 115.4
Labour (man
day units)
January to 267 265 262 259 251 251
march
April to 506 503 498 494 481 483
SeptemberJune
October to 250 248 245 242 233 233
December
Total Labour 1023 1016 1005 995 965 967
Difference 5.79% 5.07% 3.93% 2.90% 0.21% 0.00%
Riyrepl 43 43 42 42 4 41
R2yrepl 41 4 40 40 39 39
Buy rep! 14 14 13 13 13 13
Dairy 2C 269 267 265 262 254 256
Bull A 8 8 8 8 8 8
Bull B 0 0 0 0 0 0
Stocking rate 243 242 2.39 2.36 2.28 2.29
AUha
% Difference 6.09% 5.36% 4.06% 2.97% -0.45% 0.00%
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Table P.1 (contd)

Panleg20 Panleg15 Panleg10 Panleg8 Panlegb Without

: legumes
Milk production
(Thousands of
)
JanMar 238.359 236.657 234,087 231.872 225,093 226.464
Aprdun 51.8N 51,52 50.961 50.479 49.003 49.302
JulSep . 402.776 399.9 395.558 391.815 380.36 382,678
OctDec 392,334 389.011 385.302 381.657 370499 372,757
Total milk 1085.36 1077.088 1065.908 1055.823 1024955 1031.201
production '
Milk production 5/426.80 5,385.44 5,329.54 5,279.12 5,124.78 5,156.01
(Lha)
% Difference 5.3% 4.4% 3.4% 2.4% -0.6% 0.0%
in milk
production
Silage JulSep 132.84 132.44 131.852 131.67 129.79 131.356
Silage OctDec 86.5868 85.93 84.88 83.92 81.22 76.74
Total silage 219.4268 218,37 |- 216.732 215.59 211.01 208.096
Diference in 0.35% 0.61% 0.61% 1.23% 2.20% 0.00%
silage fed per
cow _ -
F1JanMar 121.74 120.87 119.56 118.43 114.96 107.646
F1ArpJun 4579 45.09 43.97 43 40.11 35.043
F1JulSep 152.911 151.819 160.17 148.75 144.4 138.172
F10ctDec 165.75 164.575 162.79 161.25 156.53 148.016
Total F! 486.191 482.354 476.49 471.43 456 428.877
Difference 13.36% 12.47% 11.10% 9.92% 6.32% 0.00%
Grain feeding
JanMar 21.69 2153 21.3 2141 2047 30.204
Aprun 6.73 6.68 6.61 6.55 6.35 9.833
JulSep 31.85 31.63 31.28 30.98 30.08 38.77
OctDec 31.79 31.56 31.22 30.92 30.02 41,53
Total grain 92.06 914 90.41 89.55 86.92 120.337
Difference -23.50% -24.05% -24.87% -25.58% 21.77% 0.00%
High quality 0448 - 0.448 0.447 0.447 0.445 0.416
feed bought per .
litre of milk sold

kg/litrefyear)
Difference 7.70% 7.67% 7.48% 7.35% 6.96% 0.00%
Campo March $688.41 $686.91 $671.90 $658.89 $618.77 $402.57
Campo May $0.00 $0.00 $0.00 $0.00. $0.00 $366.15
Monte Feb $644.32 $642.95 $640.87 $639.08 $633.54 $0.00
MonteMar $0.00 $0.00 $0.00 $0.00 $0.00 $642.65
HighQFJanMar $0.17 $0.17 $0.17 $0.17 $0.17 $0.17
MedQFJM $0.38 $0.39 $0.40 $0.40 $0.43 $0.24
LowQFOD $0.02 $0.07 $0.07 $0.02 $0.01 $0.02
Silage $225.90 $223.30 $219.37 $215.97 $205.48 $222.37




Table P. 2 Optimal plans including leucaena-gatton hedgerow systems

G8OLH G8OLM G80LL G65LH G65LM G65LL G50LH G50LM G50LL Without
legumes

Farm surplus after $230,766.03 $211,581.07 | $181,491.65 $225,848.33 | $204,324.67 | $172,928.38 $218,920.49 | $194,457.37 | $162,668.88 | $126,751.80
taxes and living
expenses .
Total gross margin $253,863.27 $235,255.05 | $206,162.60 $248,820.63 | $229,579.79 | $197,380.17 $241,715.09 | $219,459.83 | $186,858.07 | $148,100.44
Total gross margin $1,269.32 $1,176.28 $1,030.81 $1,244.10 $1,147.90 -$986.90 $1,208.58 $1,097.30 $934.29 $740.50
per ha
Difference 82% 87% 43% 78% 61% 36% 73% 53% 28% 0%
Sorghum Campo 235 25 232 25 25 222 25 25 21 3.9
Pangola with 0 0 8.8 0 0 14.2 0 0 19.8
legumes5
Pangola 0 0 0 0 0 0 0 0 0 46.1
Ground nuts 25 25 18 25 25 13.6 25 25 9.2
Sesame 15 0 0 0 0 -0 0 0 0 0
Qats 25 25 23.2 25 25 222 25 25 21 39
Sorghum for silage 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 34.64
monte
Gatton with leucaena 130.4 1304 130.4 130.4 130.4 130.4 130.4 130.4 1304 0
Gatton 10 0 0 0 0 0 0 0 0 0 115.4
Labour (man day
units)
January to march 383 370 331 372 369 318 372 361 306 251
April to 732 721 664 728 720 644 725 706 623 484
SeptemberJune
October to December 439 448 389 446 448 365 448 440 342 233
Total hired labour 1554 1539 1384 1546 1537 1327 1545 1507 1271 968
Difference 61% 59% 43% 60% 59% 37% 60% 56% 31% 0%
R1yrepl 61 60 55 61 60 53 61 59 52 41
R2yrepl 58 57 52 58 57 51 58 56 49 39
Buy repl 19 19 17 19 19 17 19 19 16 13
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Optimal pléns including leucaena-gatton Hedgerow systems (contd)

G80LH G8OLM G8OLL G65LH G65LM G65LL G50LH G50LM G50LL Without '
v legumes
Dairy 2C 282 378 256 379 289 248 379 274 241 256
Dairy 2D 96 0 87 0 86 84 0 93 82 0
Bull A 11 7 0 1 0 0 1 0 0 8
Bull B 0 4 10 0 1 10 0 11 10 0
Stocking rate AU/ha 4.0 4.0 34 4.0 4.0 3.2 4.0 39 3.0 23
75% 75% 50% 76% 74% 40% 76% 70% 32% 0%
Total dairy 378 378 343 379 375 332 379 367 323 226.5
JanMar 389.157 333.264 352.792 335.019 381.888 - 342.647 335.019 378.39 332.487 226.5
Aprdun 139.171 72.552 126.166 72.934 132.201 122.537 72.934 135.32 118.904 49.302
JulSep 437.894 563.146 396.975 566.111 447.352 -385.559 566.111 425779 374127 382.678
OctDec 556.189 548.546 504.215 551.434 552.572 489.714 551.434 540.799 475195 372.757
Total milk production 1,522.41 1,517.51 1,380.15 1,525.50 1,514.01 1,340.46 1,525.50 1,480.29 1,300.71 1,031.24
% Difference in milk 48% 47% 34% 48% 47% 30% 48% 44% 26% 0%
production
Milk production per 7,612 7,588 6,901 7,627 7,570 8,702 7,627 7,401 6,504 5,156
ha
Hay making 1000 611 0 1000 347 0 1000 241 0 0
Sell hay 1000 598 0 1000 310 0 1000 206 0 0
Buy hay 0 0 33 0 0 32 0 0 3 0
Hay fed 0 13 33 0 37 32 0 35 3
Silage April June 0 0 0 0 0 0 0 0 0
Silage JulSep 99.68 62.99 79.72 78.66 65.61 76.83 67.54 61.65 73.99 131.356
Silage OctDec 89.65 131.53 108.88 115.87 128.92 108.08 126.99 132.87 107.188 76.74
Total silage 189.33 194.52 188.6 194.53 194.53 184.91 194.53 194.52 181.178
208.10

Diference silage fed -38% -37% -32% -37% -36% -31% -37% -35% -31% 0%
per cow
F1JanMar 123.041 108.08 111.54 108.66 120.99 108.34 108.66 119.64 105.124 35.043
F1ArpJdun 0 73.75 91.92 9.01 108.94 98.194 50.96 132.02 114.599 138.172
F1JulSep 182.08 213.24 163.72 214.92 182.63 159.016 214.92 175.6 154.301 148.016
F10ctDec 230.58 231.76 209.03 232.98 229.49 203.022 232.98 2242 197 321.231
Total F! 535.701 626.83 576.21 565.57 642.05 568.572 607.52 651.46 571.024 642.4621
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Optimal pléms including leucaena-gatton Hedgerow systems (contd)

G80LH G8OLM G8OLL G65LH G65LM GB5LL G50LH G50LM G50LL Without '
: ; legumes
Difference F1 fed per -44% -34% -33% -40% -32% -32% -36% -29% -30% 0%
It of milk sold
) Grain :
JanMar 34.52 30.33 31.3 30.5 33.95 30.4 30.49 33.57 29.5 30.204
|| Aprdun 0 94 13.08 9.45 13.88 12.7 9.45 14.03 12.33 9.833
JulSep 35.05 44.54 N7 4477 35.75 .- 30.86 44.68 43.88 38.56 38.769
OctDec 4513 44,54 40.91 44.68 44.83 39.74 44.67 34.08 38.56 41.531
Total grain 114.7 128.81 117.06 129.4 128.41 113.7 129.29 125.56 118.95 120.337
Difference -35% -27% -27% -27% -27% -27% 27% - -2T% -22% 0%
milk sold in It per kg - - - - - - - - - -
DM of high quality 0.42 0.33 0.32 0.39 0.31 0.31 0.35 0.29 0.28
feed bought '
Buy water sept 5 5 5
(10,000 L)
Campo February $0.00 $0.00 $337.07 $256.77 $306.30 $0.00 $12.18 $0.00 $0.00 $0.00
Campo March $237.15 $300.37 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $9.19
Campo April2 $239.91 $533.03 $703.19 $330.86 $560.49 $703.19 $330.86 $760.12 $703.19 $274.27
Campo June $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Monte Jan $575.69 $945.32 $977.31 $0.00 $922.91 $0.00 $0.00 $0.00 $0.00 $0.00
Monte Feb $0.00 $0.00 $0.00 $685.55 $0.00 $920.22 $639.36 $1,040.75 $851.82 $642.73
MonteMar $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Monte June $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.17
HighQF JanMar $0.17 $0.17 $0.17 $0.17 $0.17 $0.17 $0.00 $0.00 $0.00 $0.16
High QFAJ $0.13 $0.16 $0.16 $0.16 $0.16 $0.16 $0.00 $0.00 $0.00 $0.16
HighQFJS $0.16 $0.16 $0.16 $0.16 $0.16 $0.16 $0.00 $0.00 $0.00 $0.16
High QF OD $0.16 $0.16 $0.16 $0.16 $0.16 $0.16 $0.00 $0.00 $0.00 $0.39
MedQFJM $0.00 $0.06 $0.10 $0.00 $0.06 $0.10° $0.00 $0.06 $0.10 $0.14
MedQFAJ $0.11 $0.14 $0.14 $0.14 $0.14 $0.14 $0.14 $0.14 $0.14 $0.24
MedQFJS $0.18 $0.31 $0.39 $0.22 $0.32 $0.39 $0.22 $0.41 $0.39 $0.24
MedQFOD $0.18 $0.31 $0.39 $0.22 $0.32 $0.39 $0.22 $0.41 $0.39 $0.00
LowQFJM $0.00 $0.07 $0.00 $0.00 $0.05 $0.07 $0.00 $0.02 $0.00 $0.00
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Optimal pléns including leucaena-gatton Hedgerow systems (contd)

Without

G8OLH G8OLM G8OLL G65LH G65LM G65LL G50LH G50LM G50LL
; legumes
LowQFAJ $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.03 $0.00 $0.00
LowQFJS $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.02
LowQFOD $0.00 $0.06 $0.07 $0.04 $0.06 $0.07 $0.00 $0.06 $0.07 $0.00
Water September/litre $0.01 $0.00 $0.00 $0.01 $0.00 $0.00 $0.01 $0.00 $0.00 $222.37
Silage $168.82 $293.14 - $365.31 $207.40 $304.78 $207.40 $389.45 $365.31 $0.00

$365.31
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Appendix Q
- -~ - Fixes costs estimates for typical farms
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Table Q. 1 Fixed costs estimates for typical dairy farm in the Central Chaco.

Capital cost

Category Liveweight Number Price per Kg Total (G) Total ($)
Iw or per head
@)
Livestock
Dairy cow 256 6,000,000.00 1,536,000,000 | 358,376.11
Calves 2304 0.00
R1y heifer 30 750,000.00 22,500,000 | 5,249.65
R2y heifer 28 2,000,000.00 56,000,000 | 13,065.80
Buils 9 3,300,000.00 29,700,000 | 6,929.54
Total capital in livestock 1,644,200,000 | 383,621.09
Land Gs2,500,000/ha | 200 500,000,000 | 116,658.89
House 200,000,000 46,663.56
Dairy shed 40,000,000 9,332.71
Milking machine herring bone 72,000,000 16,798.88
12 units
Milk tank 8000 L 195,000,000 45,496.97
Tractor shed 30,000,000 6,999.53
Tractor and machineries 100,000,000 23,331.78
Water supply Tajamar+Turkish US$0.37/m3 244,200,000 56,976.20
tank 110,000m3
Collection area preparation 1,500,300 350.05
US$166.7/ha*1.5
Other investments (buildings 882,700,300 205,949.67
and machinery)
Total capital invested 3,026,900,300 706,229.65
Total capital opportunity cost 302,690,030 70,622.97
(10% interest rate)
Fixed costs Formula Total (G) Total ($)
Coop membership fee 1,730,000 | 403.64
Council Rates | 492,031Gs total 1,672,905 | 390.32
- area*1%
Water system maintenance 299,700 | 69.93
=US$33.3*1.5
Insurance 0.03% of the 81,000 [ 18.90
insured building
1% of the 3,670,000 | 856.28
insured
machinery
Total fixed cost to discount 7,453,605 | 1,739.06
Total cost to discount 1,954,343,635 | 72,362.02

Source: A. Funk, personal communication, July, 2005 and Case study 2.




Table Q. 2 Fixed costs estimates for a typical beef and crop farm in the Central Chaco

Category Livewsight Number | Price perKg | Total (G) Total ($)
_ lw (G)
Livestock
Breeding cows 450 39 3000 | 52,650,000 12,284.18
Calves 100 34 3000 | 10,200,000 2,379.84
R1y steer 350 17 3300 | 19,635,000 4,581.19
R1y heifers 350 8 3300 | 9,240,000 2,155.86
Bulls 7 700 1 3300 | 2,310,000 538.96
Total capital in livestock 94,035,000 21,940.04
Other investments (buildings and 1,205,965,000 | 281,373.08
machinery)
Water supply Tajamar+Turkish US$0.37/m3* 244,200,000 56,976.20
tank 110,000m3
Collection area preparation 1,500,300 350.05
US$166.7/ha*1.5
Land (2,500,000*200) 500,000,000 116,658.89
Total capital invested 2,045,700,300 | 477,298.25
Total capital cost (10% interest 204,570,030 . | 47,729.83
rate)
| Formula
Fixed costs
Coop membership fee 1,730,000 403.64
Rates . 492,031 Total 1,672,905.40 390.32
area*1%
Water system maintenance 299,700.00 69.93
=US$33.3*1.5
Insurance 0.03% of the 271,342.13 63.31
insured building
1% of the insured 3,014,912.50 703.43
machinery
Total fixed cost 6,988,860 1,630.63
Total cost to discount 211,558,890 49,360.45

Source: T. Diirksen, personal communication, August, 2005, Case study 1

* Giesbrecht, W., Harder, W., Thiesen, H. and Klassen, N. (2004)
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Appendix R
The Linear Programming model

Key to the codes used in the equations

Key to the codes used in the equations.

EAT = Earning after tax which is materialized at the end of the fiscal year on the 31st of December.

SORGGC= Cropping activity representing one hectare of grain sorghum on “Campo soils”

SORGS1EC= Cropping activity representing one hectare of forage sorghum for silage planted early (October) in the
rainy season on “Campo soils”

_SORGS1LC= Cropping activity representing one hectare of forage sorghum for silage planted late (January) in the

rainy season on “Campo soils”

MANICON1= Cropping activity representing one hectare of groundnuts growing under conventional tillage system
and utilizing farmer’s own tractor.

MANICON2= Cropping activity representing one hectare of groundnuts growing under conventional tillage system
and utilizing contractors.

MANIMIN1=Cropping activity representing one hectare of groundnuts growing under minimum tillage system using
farmer's own machinery.

MANIMIN2= Cropping activity representing one hectare of groundnuts under minimum tillage system using
contractors.

COTTON1= Cropping activity representing one hectare of cotton under conventional tillage system using farmer's
own machinery .

COTTON2= Cropping activity representlng one hectare of cotton under conventional t|I|age system using contractors.
SESAM1= Cropping activity representing one hectare of sesame seed under conventional tillage system with manual
harvest and using own machinery for sowing.

SESAM2= Cropping activity representing one hectare of sesame seed under conventional tillage system with manual

-harvest and using contractors.

SESAMEC1= Cropping activity representing one hectare of sesame seed under conventional tillage system with
mechanic harvest and using own machinery.

SESAMEC2= Cropping activity representing one hectare of sesame seed under conventional tillage system with
mechanic harvest and using contractors.

CASTOR1E= Cropping activity representing one hectare of castor bean sown early in the rainy season utilizing own
machinery.

CASTOR2E= Cropping activity representing one hectare of castor bean sown early in the rainy season utilizing
contractors.

CASTOR1L = Cropping activity representing one hectare of castor bean sown in the second half of the rainy season
using own machinery.

CASTOR2L= Cropping activity representing one hectare of castor bean sown in the second half of the rainy season
using own machinery.

PANGOLA = Pasture activity representing one hectare of Digitaria spp or Cynodom spp pasture with a renewal rate
of 5% per year.

PAN15 = Pasture activity representing Pangola pasture with 15 year rotation length.

PAN10= Pasture activity representing one hectare of Digitaria spp or Cynodon spp on light soils with a renewal rate
of 10% per year.

PANLEG20 = Pasture activity representing one hectare of mixed pasture (Pangola, Crotalaria spp and Alysicarpus
spp) with a renewal rate of 10% per year for leguminous and 5% per year for the grass component of the pasture
PANLEG15 Similar activity as previous but with 15 year rotation length

PANLEG10 = Similar activity as previous but with 10 year rotation length

PANLEGS = Similar activity as previous but with 8 year rotation length

PANLEGS = Similar activity as previous but with 5 year rotation fength

CANA1= Cropping activity representing one hectare of Sugar cane replanted every 4 years using own machinery.
CANA2= Cropping activity representing one hectare of Sugar cane replanted every 4 years using contractors.
OATS1= Cropping activity representing one hectare of black OATs using own machinery.

OATS2 = Cropping activity representing one hectare of black OATs using contractors.

SORGGM = Cropping activity representing one hectare of sorghum for grain in Monte soils using own machinery.
SORGS1EM= Cropping activity representing one hectare of sorghum for silage planted in the first half of the rainy
season on Monte soils using own machinery.
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SORGS1LM = Cropping activity representing one hectare of sorghum for silage planted in the second half of the
rainy season on Monte soils using own machinery.

R20G1S= Rotation activity representing 20 years under Gatton/Cenchrus/Urocloa pasture and one year under
sorghum for silage.

R20G2S= Rotation activity representing 20 years under Gaiton/Cenchrus/Urocloa pasture and two year under
sorghum for silage.

R20G3S=  Rotafion activity representing 20 years under Gatton/Cenchrus/Urocloa pasture type and three year
under sorghum for silage.

GATTON= Pasture activity representing Gatton/Cenchrus/Urocloa type pasture with a renewal rate of 5% per
annum.

GATTON15 = Pasture activity similar as previous with 15 year rotation length

-GATTON10 = Pasture activity similar as previous with 10 year rotation length

GATLEUC =Pasture activity representing-Gatton/Cenchrus/Urocloa with Leucaena pasture consociation with a
renewal rate of 5% per annum.

“FL = Labour resource representing the free labour provided by the farmer and wife.

SFXL =Opportunity to work off farm.

CHILD =Labour resource representing the free labour provided by the farmer's children

HLJANMAR = Labour resource representing hiring a labour unit for one day (Eight hours) during the period January
to March

R1D1CHE = Livestock activity representing rearing one rising one year heifer for activity Dairy 1C.

R1D1DHE = Livestock activity representing rearing one rising one year heifer for activity Dairy 1D.

R2D1CHE = Livestock activity representing rearing one rising two year heifer for activity Dairy 1C

R2D1DHE = Livestock activity representing rearing one rising two year heifer for activity Dairy 1D

R1D1CST = Livestock activity representing rearing one rising one year Steer for activity Dairy 1C

R1D1DST = Livestock activity representing rearing one rising one year Steer for activity Dairy 1D

R2D1CST = Livestock activity representing rearing one rising two year Steer for activity Dairy 1C

R2D1DST = Livestock activity representing rearing one rising two year Steer for activity Dairy 1D

R1D1CREP = Livestock activity representing rearing one rising one year heifer replacement for activity Dairy 1C
R1D1DREP = Livestock activity representing rearing one rising one year heifer replacement for activity Dairy 1D

-R2D1CREP = Livestock activity representing rearing one rising two year heifer replacement for activity Dairy 1C

R2D1DREP = Livestock activity representing rearing one rising two year heifer replacement for activity Dairy 1D
R1D3CHE = Livestock activity representing rearing one raising one year heifer for activity Dairy 3C.

R1D3DHE = Livestock activity representing rearing one raising one year heifer for activity Dairy 3D.

R2D3CHE = Livestock activity representing rearing one rising two year heifer for activity Dairy 3C

R2D3DHE = Livestock activity representing rearing one rising two year heifer for activity Dairy 3D

R1D3CST = Livestock activity representing rearing one rising one year steer for activity Dairy 3C

R1D3DST = Livestock activity representing rearing one rising one year steer for activity Dairy 3D

R2D3CST = Livestock activity representing rearing one rising two year steer for activity Dairy 3C

R2D3DST = Livestock activity representing rearing one rising two year steer for activity Dairy 3D

R1D3CREP = Livestock activity representing rearing one rising one year heifer replacement for activity Dairy 3C
R1D3DREP = Livestock activity representing rearing one rising one year heifer replacement for activity Dairy 3D
R2D3CREP = Livestock activity representing rearing one rising two year heifer replacement for activity Dairy 3C
R2D3DREP = Livestock activity representing rearing one rising two year heifer replacement for activity Dairy 1D
R1D2CHE = Livestock activity representing rearing one raising one year heifer for activity Dairy 2C.

R1D2DHE = Livestock activity representing rearing one raising one year heifer for activity Dairy 2D.

R2D2CHE = Livestock activity representing rearing one rising two year heifer for activity Dairy 2C

R2D2DHE = Livestock activity representing rearing one rising two year heifer for activity Dairy 2D

R1D2CST = Livestock activity representing rearing one rising one year steer for activity Dairy 2C

R1D2DST = Livestock activity representing rearing one rising one year steer for activity Dairy 2D

R2D2CST = Livestock activity representing rearing one rising two year steer for activity Dairy 2C

R2D2DST = Livestock activity representing rearing one rising two year steer for activity Dairy 2D

R1D2CREP = Livestock activity representing rearing one rising one year heifer replacement for activity Dairy 2C
R1D2DREP = Livestock activity representing rearing one rising one year heifer replacement for activity Dairy 2D
R2D2CREP = Livestock activity representing rearing one rising two year heifer replacement for activity Dairy 2C
R2D2DREP = Livestock activity representing rearing one rising two year heifer replacement for activity Dairy 2D
R1DACHE = Livestock activity representing rearing one raising one year heifer for activity Dairy 4C.

R1D4DHE = Livestock activity representing rearing one raising one year heifer for activity Dairy 4D.

R2D4CHE = Livestock activity representing rearing one rising two year heifer for activity Dairy 4C.

R2D4DHE = Livestock activity representing rearing one rising two year heifer for activity Dairy 4D.

R1D4CST = Livestock activity representing rearing one rising one year steer for activity Dairy 4C.
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R1D4DST = Livestock activity representing rearing one rising one year steer for activity Dairy 4D.
R2DACST = Livestock activity representing rearing one rising two year Steer for activity Dairy 4C.

- R2D4DST = Livestock activity representing rearing one rising two year Steer for activity Dairy 4D

R1DA4CREP = Livestock activity representing rearing one rising one year heifer replacement for activity Dairy 4C
R1D4DREP = Livestock activity representing rearing one rising one year heifer replacement for activity Dairy 4D
R2D4CREP = Livestock activity representing rearing one rising two year heifer replacement for activity Dairy 4C
R2D4DREP = Livestock activity representing rearing one rising two year heifer replacement for activity Dairy 4D
DAIRY1C = Dairy activity representing cows of 450 kg mature liveweight calving in July and producing 3,000 | of milk
per lactation.

DAIRY1D = Dairy activity representing cows of 4560 kg mature hvewe|ght calving in October and producing 3,000 | of
milk per lactation.

- DAIRY2C=Dairy activity representing cows of 450 kg mature liveweight calving in July and producing 4,500 | of milk

per lactation.
DAIRY2D = Dairy activity representing cows of 450 kg mature liveweight calving in October and producing 4,500 | of

“milk per lactation.

DAIRY3C= Dairy activity representing cows of 550 kg mature liveweight calving in July and producing 3,000 | of milk
per lactation,

DAIRY3D = Dairy activity representing cows of 550 kg mature liveweight calving in October and producing 3,000 | of
milk per lactation.

DAIRY4C= Dairy activity representmg cows of 550 kg mature liveweight calving in July and producing 4,500 | of milk
per lactation.

DAIRY4D = Dairy activity representmg cows of 550 kg mature I|vewe|ght calving in October and producing 4,500 | of
milk per lactation.

R2HEIFA = llvestock activity representmg reanng one rising two year hesifer to be finished at 400 kg liveweight in
October. :

R2STA =Livestock actlvnty representlng rearing one rising two year steer to be finished at 450 kg liveweight in
October.

BRBEEFA = Livestock activity representing breeding beef cows of 450 kg mature liveweight calving at the end on
September.

BULLA = Livestock activity representing breeding bulls which are replaced every three years.

BULLB = Livestock activity representing breeding bulls which are replaced every three years.

R2STB = Livestock activity representing rearing one rising two year steers to be finished at 450 kg liveweight in

August.

R2HEIFB = Livestock activity representing rearing one rising two year heifer to be finished at 400 kg liveweight in
August.

FSUGJM = Feeding activity representing feeding one tonne DM of Sugar cane between January to March.
HLAPRSEP = Labour resource representing hiring-a labour unit for one day (Eight hours) during the period April to
September.

WEAN1CB = Livestock activity representing rearing calves from activity Dairy 1C with a traditional method.

WEAN1CC =Livestock activity representing rearing calves from activity Dairy 1C with an improved method.

WEAN2CB = Livestock activity representing rearing calves from activity Dairy 2C with a traditional method.

WEAN2CC =Livestock activity representing rearing calves from activity Dairy 2C with"an improved method.

WEAN3CB = Livestock activity representing rearing calves from activity Dairy 3C with a traditional method.

WEAN3CC =Livestock activity representing rearing calves from activity Dairy 3C with an improved method.
WEANACB = Livestock activity representing rearing calves from activity Dairy 4C with a traditional method.

WEANA4CC =Livestock activity representing rearing calves from activity Dairy 4C with an improved method.
R1STA =Livestock activity representing rearing one rising one year steer for'beef production.

R1HEIFA = Livestock activity representing rearing one rising one year heifer for beef production.

SGRAIN = Selling activity representing the sale of 1ton of sorghum grain produced on farm

SFEEDAJ = Feeding activity representing feeding one tonne DM of silage during the period April to June
SFEEDJS = Feeding activity representing feeding one tonne DM of silage during the period April to June

FSUGAJ = Feeding activity representing feeding one tonne DM of sugar cane during the period April to June.
FSUGJS = Feeding activity representing feeding one tonne DM of sugar cane during July to September
HLOCTDEC = Labour resource representing hiring a labour unit for one day (Eight hours) during the period October
to December.

WEAN1DB = Livestock activity representing rearing calves from activity Dairy 1D with a traditional method.
WEAN1DC = Livestock activity representing rearing calves from activity Dairy 1D with an improved method.

WEAN2DB = Livestock activity representing rearing calves from activity Dairy 2D with a traditional method.
WEAN2DC = Livestock activity representing rearing calves from activity Dairy 2D with an improved method.
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WEAN3DB = Livestock aclivity representing rearing calves from activity Dairy 3D with a traditional method.
WEAN3DC = Livestock activity representing rearing calves from activity Dairy 3D with an improved method.
WEAN4DB = Livestock activity representing rearing calves from activity Dairy 4D with a traditional method.
WEAN4DC = Livestock activity representing rearing calves from activity Dairy 4D with an improved method.
SFEEDOD = Feeding activity representing feeding one tonne DM of silage during the period October to December.
FSUGOD = Feeding activity representing feeding one tonne DM of sugar cane during the period October to
December.

LIVINGEX = Minimum cash requirement for the farmer's personal expenses

SMILKJM = Selling activity representing selling 100 litres of milk for the period January to March.

BORRJAN = Activity representing the opportunity of borrowing 10,000 Gs for one month in January.

BORRDEC = Activity representing the opportunity of borrowing 10,000 Gs for one month in December.

LENDDEC = Money transfer activity representing the opportunity of lending out 10,000 Gs for one month in
December.

LENDJAN = Money transfer activity representing the opportunity of lending out 10,000 Gs for one month in January.

" PELLETJM = Feeding activity representing feeding one tonne of commercial concentrate in the period January to

March.

F1JM = Feeding activity representing feeding one tonne of a home made formula in the period January to March,
BORRFEB = Activity representing the opportunity of borrowing 10,000 Gs for one month in February.
LENDFEB = Activity representing the opportunity of lending out 10,000 Gs for one month in February
BORRMAR = Activity representing the opportunity of borrowing 10,000 Gs for one month in March,
LENDMAR = Activity representing the opportunity of lending out 10,000 Gs for one month in March.
BDAIRY1C = Buying activity representing buying a pregnant heifer for replacement of Dairry1C activity.
BDAIRY3C = Buying activity representing buying a pregnant hesifer for replacement of Dairry3G activity.
BDAIRY2C = Buying activity representing buying a pregnant hesifer for replacement of Dairry2C activity.
BDAIRY4C = Buying activity representing buying a pregnant heifer for replacement of Dairry4C activity.
SREP1C = Selling activity representing selling a pregnant heifer from Dairy 1C activity

SREP2C = Selling activity representing selling a pregnant heifer from Dairy 2C activity

SREP3C = Selling activity representing selling a pregnant heifer from Dairy 3C activity

SREPAC = Selling activity representing selling a pregnant heifer from Dairy 4C activity

" SMILKAJ = Selling activity representing selling 100 litres of milk for the period April to June.

BUYREPL = Buying activity representing buying a pregnant heifer for replacing a cow of activity BrbeefA
SBEEFRP1= Selling activity representing selling a pregnant heifer from activity BrbeefA

BWST1= Buying activity representing buying weaned steers at low price

BWST2= Buying activity representing buying weaned steers at medium price  BWHEIFER

BORRAPR = Activity representing the opportunity of borrowing 10,000 Gs for one month in April.
LENDAPR = Activity representing the opportunity of lending out 10,000 Gs for one month in April.
PELLETAJ = Feeding activity representing feeding one tonne DM of a commercial concentrate during the period
April to June.

F1AJ = Feeding activity representing feeding one tonne DM of a home made mix during the period April to June.
BUYWMAY = Buying activity representing buying ten thousands of litres in May.

S250APR = Selling weaned steers with 250kg liveweight in April

S230APR = Selling weaning heifers with 230 kg liveweight in April

BUYSORGO = Buying grain sorghum for supplementation.

BORRMAY= Activity representing the opportunity of borrowing 10,000 Gs for one month in May.
LENDMAY = Activity representing the opportunity of lending out 10,000 Gs for one month in May.
BUYHAY = Buying activity representing buying 10 bales of high quality hay in April.

BUYWJUN = Buying activity representing buying ten thousands of litres of water in June

BORRJUN = Activity representing the opportunity of borrowing 10,000 Gs for one month in June.
LENDJUN = Activity representing the opportunity of lending out 10,000 Gs for one month in June.
$450JUL = Selling activity representing selling steers with 450kg liveweight in July.

S400JUL = Selling activity representing selling heifers with 400 kg liveweight in July.

BDAIRY1D = Buying activity representing buying a pregnant heifer for replacement in activity Dairy1D
BDAIRY2D = Buying activity representing buying a pregnant heifer for replacement in activity Dairy2D
BDAIRY3D = Buying activity representing buying a pregnant heifer for replacement in activity Dairy3D
BDAIRY4D = Buying activity representing buying a pregnant heifer for replacement in activity Dairy4D
SREP1D = Selling activity representing selling one pregnant heifer from Dairy1D

SREP2D = Selling activity representing selling one pregnant heifer from Dairy2D

SREP3D = Selling activity representing selling one pregnant heifer from Dairy3D

SREP4D = Selling activity representing selling one pregnant heifer from Dairy4D

BUYWJUL = Buying activity representing buying water in July
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SMILKJS = Selling activity representing selling 100 | units of milk during the period July to December

BORRJUL =Activity representing the opportunity of borrowing 10,000 Gs for one month in July

LENDJUL = Activity representing the opportunity of lending out 10,000 Gs for one month in July

PELLETJS =Feeding activity representing feeding one tonne DM of.a commercial concentrate during the period July
to September.

F1JS = Feeding activity representing feeding one tonne DM of a home made mix during the period April to June.
BUYWAUG = Buying acfivity representing buying ten thousands litres of water in August.

S450AUG = Selling activity representing selling one steer with 450 kg liveweight in August.

S400AUG = Selling activity representing selling one heifer with 400 kg liveweight in August

BUYBULL = Buying activity representing buying a bull for replacement.

BORRAUG = Activity representing the opportunity of borrowing 10,000 Gs for one month in August

LENDAUG = Activity representing the opportunity of lending out 10,000 Gs for one month in August

BUYWSEP = Buying activity representing buying ten thousands litres of water in September

_ BORRSEP= Activity representing the opportunity of borrowing 10,000 Gs for one month in September

LENDSEP = Activity representing the opportunity of lending out 10,000 Gs for one month in September

§4500CT = Selling activity representing selling one steer with 450 kg liveweight in October.

$4000CT = Selling activity representing selling one heifer with 400 kg liveweight in October.

BUYWOCT = Buying activity representing buying ten thousand litres of water in October

SMILKOD = Selling activity representing selling 100 | units of milk during the period October to December
BORROCT = Activity representing the opportunity of borrowing 10,000 Gs for one month in October

LENDOCT= Activity representing the opportunity of lending out 10,000 Gs for one month in October

PELLETOD =Feeding activity representing feeding one tonne of DM of a commercial concentrate during the period
October to December :

F10D = Feeding activity representing feeding one tonne of DM of a home made mix during the period October to
December. ‘ : ' '

BUYWNOV = Buying activity representing buying ten thousand litres of water in November.

S450NOV = Selling activity representing selling one steer with 450 kg liveweight in November

S400NOV = Selling activity representing selling one heifer with 400 kg liveweight in November

BORRNOV = Activity representing the opportunity of borrowing 10,000 Gs for one month in October

LENDNOV = Activity representing the opportunity of lending out 10,000 Gs for one month in October

TAX = Activity representing the expected taxation implication of the selected farm system assuming a 30% of
taxation rate

HFMJM = Transfer activity representing the transfer of one unit of high quality feed to medium quality feed during
the period of January to March

HODTHJM = Transfer activity representing an inter-temporal  transfer of high quality feed from October-December
to January-March.

HJMTHAJ = Transfer activity representing an inter-temporal  transfer of high quality feed from January-March to
April-dune.

FSORGOJM = Feeding activity representing feeding one tone DM of grain sorghum during the period January to
March.

HFMAJ= Transfer activity representing the transfer of one unit of high quality feed to medium quality feed during the
period April to June. ,

HAJTHJS = Transfer activity representing an inter-temporal transfer of high quality feed from Agpril-June to July-
September.

FSORGOAJ = Feeding activity representing feeding one tone DM of grain sorghum during the period April to June.
HFMJS = Transfer activity representing the transfer of one unit of high quality feed to medium quality feed during the
period of July to September.

FSORGOJS = Feeding activity representing feeding one tone DM of grain sorghum during the period July to
September

HFMOD = Transfer activity representing the transfer of one unit of high quality feed to medium quality feed during the
period of October to December.

FSORGOOD = Feeding activity representing feeding one tone DM of grain sorghum during the period October to
December

HAYMFEB = Feed transfer activity that utilizes medium quality feed in the in the period January to March and
provides hay to the hayshed

HayB = Feed transfer activity that utilizes medium quality feed in the period April to June and provides hay for the
hayshed.

MFLJM = Transfer activity representing the transfer of one unit of medium quality feed to low quality feed during the
period of January to March.
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MJMTMAJ = Transfer activity representing an inter-temporal transfer of medium quality feed from January-March to
April-June.

MODTMJM = Transfer activity representing an inter-temporal transfer of medium quality feed from October-
December to January-March

MFLAJ = Transfer activity representing the transfer of one unit of medium quality feed to low quality feed during the
period of April to June.

MAJTMJS = Transfer activity representing an inter-temporal transfer of medium quality feed from April-June to July-
September.

HFEEDAJ = Feeding activity representing feeding 10 bales of hay from the hayshed during the period of April to
June  MFLJS = Transfer activity representing the transfer of one unit of medium quality feed to low quality feed
during the period of July to September.

HFEEDJS = Feeding activity representing feeding 10 bales of hay from the hayshed during the period of June to
September.

HAYMNOV = Feed transfer activity which utilizes med|um quality feed in the in the period October to December and

~ provides hay to the hayshed

MFLOD = Transfer activity representing the transfer of one unit of medium quality feed to low quality feed during the
period of October to December

HFEEDOD = Feeding activity representing feeding 10 bales of hay from the hayshed during the period of October to
December,

LJMTAJ = Transfer activity representing an inter-temporal transfer of low quality feed from January-March to April-
June

LODTJM = Transfer activity representing an inter-temporal transfer of low quality feed from October-December to
January-March

LAJTJS Transfer activity representing an mter-temporal transfer of low quality feed from April-June to July-
September.

RAIN = Represent the level of rainfall expected in the year 3|mu|ated using a value of 1 as the mean average rainfall.
WDEC_JAN = Transfer activity representing transfer of water from December to January

WJAN_FEB = Transfer activity representing transfer of water from January to February

WFEB_MAR = Transfer acfivity representing transfer of water from February to march

WMAR_APR = Transfer activity representing transfer of water from March to April

WAPR_MAY = Transfer activity representing transfer of water from April to May

WMAY_JUN = Transfer activity representing transfer of water from May to June

WJUN_JUL = Transfer activity representing transfer of water from June to July

WJUL_AUG = Transfer activity representing transfer of water from July to August.

WAUG_SEP = Transfer activity representing transfer of water from August to September

WSEP_OCT = Transfer activity representing transfer of water from September to October

WOCT_NOV = Transfer activity representing transfer of water from October to November

WNOV_DEC = Transfer activity representing transfer of water from November to December

REPLA = Livestock activity representing a replacement for activity broeefA.

" GBOLH = Gatfon-leucaena hedgerow system with Gatton yields at 80% of normal yield and Leucaena at high yield

GBOLM = Gatton-leucaena hedgerow system with Gatton yields at 80% of normal yield and Leucaena at medium
yield

G8OLL = Gafton-leucaena hedgerow system with Gatton yields at 80% of normal yields and leucaena at low yield
G65LH = Gatton-leucaena hedgerow system with Gatton yield at 65% of normal yields and leucaena at high yield
G65LM= Gatton-leucaena hedgerow system with Gatton yield at 65% of normal yields and leucaena at medium yield
G65LL = Gatton-leucaena hedgerow system with Gatton yield at 65% of normal yields and leucaena at low yield
G50LH = Gatton-leucaena hedgerow system with Gatton yield at 50% of normal yields and leucaena at high yield
G50LM = Gatton-leucaena hedgerow system with Gatton yield at 50% of normal yields and leucaena at medium
yield

G50LL = Gatton-leucaena hedgerow system with Gatton yield at 50% of normal yields and leucaena at low yield
BOBYST = The activities with this root are selling activities selling bull calves at $0 price in their first week of life
CULL= The activities with this root are selling activities selling heifer calves at $0 price in their first week of life
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The linear Programming model in algebraic form

Title: Optimum Farming System for the Central Chaco

Max eat !max profit after tax.

st

'Here goes our "Campo" land constraints

CampoJa) +SorggC +sorgslec +sorgsllc +maniconl +manicon2 +maniminl +manimin2
+Cottonl +Cotton2 +sesam1 +sesam? +sesamecl +sesamec? +Castor1 E+Castor2E
+Castor1L +Castor2L +Pangola +pan15+Canal +Cana2 +Pan10 +Panleg5 +Panleg8
+Panleg10 +Panlegl 5+Panleg20 =<50

CampoFe) +SorggC +sorgslec +sorgsllc +maniconl +manicon2 +maniminl +manimin2
+Cottonl +Cotton2 +sesam1 +sesam? +sesamecl +sesamec2 +Castorl E +Castor2E
+Castor1L +Castor2L. +Pangola +panl5+Canal +Cana2+Pan10 +Panleg5 +Panleg8
+Panleg10 +Panleg15+Panleg20 =<50

CampoMa) +SorggC +sorgslec +sorgsllc +maniconl +manicon2 +maniminl +manimin2
+Cottonl +Cotton2+sesaml +sesam2 +sesamec] +sesamec?2 +Castor1E +Castor2E
+Castor1L +Castor2L, +Pangola +pan15 +Canal +Cana2+Pan10 +Panleg5+Panleg8
+Panleg10 +Panlegl5+Panleg20 =<50 :

CampoAp1) +SorggC +maniconl +sorgsllc +manicon2 +maniminl +manimin2 +Cottonl
+Cotton2 +Castor1 E +Castor2E +Castor1L +Castor2L +Pangola +panl5 +Canal
+Cana2+Pan10 +Panleg5 +Panleg8 +Panleg10 +Panlegl5 +Panleg20 =<50

CampoAp2) +SorggC +maniconl +sorgsllc +manicon? +maniminl +manimin2 +Cotton1
+Cotton2 +Castor1L +Castor2L +Pangola +panl5 +Canal +Cana2 +Qats1 +Oats2 +Pan10
+PanlegS +Panleg8 +Panlegl0 +Panlegl5 +Panleg20 =<50

CampoMA) +sorgsllc +Cottonl +Cotton2 +Castorll +Castor2L +Pangola +1pan15 +Canal
+cana2 +QOats] +Oats2 +Pan10 +Panleg5 +Panleg8 +Panlegl 0 +Panlegl5 +Panleg20 =<50
CampoJu) +sorgsllc +Pangola +panl5 +Canal +cana2 +Oats] +Oats2 +Panl0
+Panleg5+Panleg8 +Panlegl1( +Panlegl5+Panleg20 =<50

CampolJl) +Pangola +Canal +cana2 +panl13 +Oats1 +Oats2 +Pan10 +Panleg5+Panleg8
+Panlegl0 +Panlegl5 +Panleg20 =<50

CampoAu) +Pangola +panl5 +Canal +cana2 +Pan10 +Panleg5 +Panleg8+Panleg10
+Panlegl5 +Panleg20 =<50

CampoSe) +Pangola +panl5 +Canal +cana2+Pan10 +Panleg5+Panleg8 +Panlegl0
+Panlegl5 +Panleg20 =<50

CampoOc) +sorgslec +maniconl +1manicon2 +maniminl +manimin2 +Castor1E
+Castor2E +Pangola +panl5 +Canal +cana2 +Panl0 +Panleg5+Panleg8 +Panleg10
+Panlegl5 +Panleg20 =<50

CampoNo) +sorgslec +maniconl +1manicon2 +maniminl +manimin2 +Cottonl +Cotton2
+Sesam] +sesam?2 +sesamec] +sesamec?2 +Castor1E +Castor1L +Castor2E +Castor2L.
+Pangola +panl5 +Canal +cana2+Panl0 +Panleg5+Panleg8+Panlegl 0+Panlegl5+Panleg20
=<50

CampoDe) +sorgslec +tmaniconl +1manicon2 +maniminl +manimin2 +Cotton1 +Cotton2
+Sesam] +sesam?2 +sesamecl +sesamec2 +CastorlE +Castor1L +Castor2E +Castor2L
+Pangola +panl5 +Canal +Cana2 +Pan10 +Panleg5+Panleg8+Panlegl 0+Panlegl5+Panleg20
=<50

Here goes our "Monte" Land constraints ‘
MontJan) +SorggM +sorgsleM +sorgs1IM + R20g1s +R20g2s +R20g3s +G8OLH +G80LM
+G80LL +G65LH +G65LM+G65LL+GS0LH+G50LM+G50LL +Gatton +Gatton15
+Gatton10 <=150



237

MontFeb) +SorggM +sorgsleM +sorgs1IM + R20g1s +R20g2s +R20g3s +G80LH +G80LM
+G80LL +G65LH+G65LM+G65LLAGS0LH+GSO0LM+GS0LL +Gatton +Gatton15
+Gatton10 <=150

MontMar) +SorggM +sorgsleM +sorgs1IM + R20g1s +R20g2s +R20g3s +G§OLH+G80LM
+G80LL +G65LH +G65LM+G65LLA+GS0LH+GS0LM+GS0LL +Gatton +Gatton15
+Gatton10 <=150

MontApr) +SorggM +sorgs1IM +R20g1s +R20g2s +R20g3s +G8OLH+G80LM +G80LL
+G65LH +G65LM+G65LL+GS50LH+GS0LM+GS50LL +Gatton +Gattonl5 +Gatton10 <=150
MontMay) +sorgs1IM + R20gls +R20g2s +R20g3s +G80LH+G80LM +G80LL+G65LH
+G65LM +G65LL +G50LH+G50LM+GS50LL +Gatton +Gatton15 +Gatton10 <=150
MontJun) +sorgs1IM + R20g1s +R20g2s +R20g3s +G80LH +G80LM +G80LL +G65LH
+G65LM +G65LL+GS0LH+G50LM+GS0LL +Gatton +Gatton15 +Gatton10 <=150
MontJul) + R20g1s +R20g2s +R20g3s +G80LH +G80LM~+G80LL +G65LH+G65LM
+G65LL +G50LH +G50LM +G50LL +Gatton +Gatton15 +Gatton10 <=150

MontAug) + R20gls +R20g2s +R20g3s +G80LH +G80LM +G80LL +G65LH +G65LM
+G65LL +G50LH +G50LM+G50LL +Gatton +Gattonl5 +Gatton10 <=150

MontSep) + R20g1s +R20g2s +R20g3s +G80LH +G80LM +G80LL +G65LH +G65L.M
+G65LL +G50LH +G50LM+G50LL +Gatton +Gattonl5 +Gatton10 <=150

MontOct) +sorgsleM + R20gls +R20g2s +R20g3s +G80LH +G80LM +G80LL +G65LH
+G65LM +G65LL+GS50LH+G50LM+G50LL +Gatton +Gattonl5 +Gatton10 <=150
MontNov) +sorgsleM + R20g1s +R20g2s +R20g3s +G80LH +G80LM +G80LL +G65LH
+G65LM +G65LLAGS50LH+GS50LM+GS0LL +Gatton +Gattonl5 +Gatton10 <=150
MontDec) +sorgsleM + R20gls +R20g2s +R20g3s +G80LH +G80LM +G80LL+G65LH
+G65LM +G65LL +G50LH+G50LM+G50LL +Gatton +Gattonl5 +Gatton10 <=150

there is our labour constraints in Day-man units

LabourJM) -63f1 +12sfxl -48Child -hlJanMar +0.4R1d1CHe +0.4R1d1dhe +0.4R2d1CHe
+0.4R2d1dhe +0.4R1d1cst +0.4R1d1dst +0.4R2d1cst +0.4R2d1dst +0.4R1d1crep
+0.4R1d1drep +0.4R2d1cRep +0.4R2d1drep +0.4R1d3Che +0.4R1d3dhe +0.4R2d3che
+0.4R2d3dhe +0.4R1d3Cst +0.4R1d3dst +0.4R2D3Cst +0.4R2d3dst +0.4R1d3Crep
+0.4R1d3drep +0.4R2d3Crep +0.4R2d3drep +0.4R1d2CHe +0.4R1d2dhe +0.4R2d2CHe
+0.4R2d2dhe +0.4R1d2cst +0.4R1d2dst +0.4R2d2cst +0.4R2d2dst +0.4R 1d2crep
+0.4R1d2drep +0.4R2d2cRep +0.4R2d2drep +0.4R1d4Che +0.4R1d4dhe +0.4R2d4che
+0.4R2d4dhe +0.4R1d4Cst +0.4R1d4dst +0:4R2d4Cst +0.4R2d4dst +0.4R1d4Crep
+0.4R1d4drep +0.4R2d4Crep +0.4R2d4drep+ 0.9Dairy1C +0.9Dairy1D +0.9Dairy2C
+0.9Dairy2D +0.9Dairy3C +0.9Dairy3D +0.9Dairy4C +0.9Dairy4D +0.3Repla+0.3R2HeifA
+0.3R2stA +0.3brbeefA +0.3bullA +0.3bullB +0.3R2stB +R2heifB +0.01Pangola
+0.01panl5 +0.14Pan10 +0.03Panleg5 +0.02Panleg8 +0.02Panleg10 +0.01Panleg15
+0.01Panleg20 +0.4sorggC +0.4sorggM +0.8sorgsleC +0.46sorgs11C +0.9sorgsleM
+0.5sorgs11M +0.1maniconl +0.4maniminl +0.3R20g1s +0.3R20g2s +0.3R20g3s
+0.03G80LH +0.03G80LM +0.03G80LL +0.03G65LH +0.03G65LM +0.03G65LL
+0.03G50LH +0.03G50LM +0.03G50LL +0.25Gatton +0.25Gatton15 +0.25Gatton10
+0.33cottonl +0.33Cotton2 +8sesaml +8sesam?2 +0.2sesamec] +0.2sesamec? +2.5cana2
+2.5canal =<0

LabourAS) -11441 +24sfx1 -33Child -hlAprSep +0.6R1d1CHe +0.7R1d1dhe +0.7R2d1CHe
+0.7R2d1dhe +0.6R1d1cst +0.7R1d1dst +0.7R2d1cst +0.7R2d1dst +0.6R1d1crep
+0.7R1d1drep +0.7R2d1cRep +0.7R2d1drep +0.6R1d3Che +0.7R1d3dhe +0.7R2d3che
+0.7R2d3dhe +0.6R1d3Cst +0.7R1d3dst +0.7R2D3Cst +0.7R2d3dst +0.6R1d3Crep
+0.7R1d3drep +0.7R2d3Crep +0.7R2d3drep +0.6R1d2CHe +0.7R1d2dhe +0.7R2d2CHe
+0.7R2d2dhe +0.6R1d2cst +0.7R1d2dst +0.7R2d2cst +0.7R2d2dst +0.6R1d2crep
+0.7R1d2drep +0.7R2d2cRep +0.7R2d2drep +0.6R1d4Che +0.7R1d4dhe +0.7R2d4che
+0.7R2d4dhe +0.6R1d4Cst +0.7R1d4dst +0.7R2d4Cst +0.7R2d4dst +0.6R1d4Crep
+0.7R1d4drep +0.7R2d4Crep +0.7R2d4drep +0.875wean1CB +1wean1CC +0.875wean2CB
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+1wean2CC +0.875wean3CB +1wean3CC +0.875wean4CB +1wean4CC +0.875rear1 CB
+1rear1 CC+0.875rear2CB +1rear2CC +0.875rear3CB +1rear3CC +0.875rear4dCB +1reardCC
+1.2Dairy1C + 1.2Dairy1D +1.2Dairy2C +1.2Dairy2D +1.2Dairy3C +1.2Dairy3D
+1.2Dairy4C +1.2Dairy4D +0.6Repla +0.6R1stA +0.6 R1heifA +0.6R2heifA +0.6R2stA
+0.6R2StB +0.6R2heifB +0.6brbeefA +0.6bullA +0.6bullB +0.03Pangola +0.04pan15
+0.04Pan10 +0.03Panleg5 +0.03Panleg8+0.03Panleg10 +0.03Panlegl5 +0.03Panleg20
+0.1sorggC +0.1sorggM +0.8sorgs11C +0.9sorgs11M +0.03sgrain +0.2manicon]
+0.9manimin1+0.04manimin2 +0.1manicon2 +0.1manimin2 +1.04R20g1s +1R20g2s
+1R20g3s +1.34G80LH +1.34G80LM +1.34G80LL +1.34G65LH +1.34G65LM
+1.34G65LL +1.34G50LH+1.34G50LM +1.34G50LL +1.1Gatton +1.1Gatton15
+1.1Gatton10 +0.03cottonl +0.03cotton2 +0.01sesam]1 +0.01sesam?2 +0.01sesamecl
+0.01sesamec? +0.1Castor1E +0.1Castor1L +0.1Castor2E +0.1Castor2L +0.281250ats1
+0.23sfeedAJ +0.23sfeed]S +0.55fsugAJ +0.55fsuglS+0.05Hfeed AJ+0.06Hfeed]S =<0
LabourOD) -63fl +12sfxl -61.5Child -hlOctDec +0.4R1d1CHe +0.3R1d1dhe +0.4R2d1CHe
+0.4R2d1dhe +0.4R1d1cst +0.3R1d1dst +0.4R2d1cst +0.4R2d1dst +0.4R1d1crep
+0.3R1d1drep +0.4R2d1cRep +0.4R2d1drep +0.4R1d3Che +0.3R1d3dhe +0.4R2d3che
+0.4R2d3dhe +0.4R1d3Cst +0.3R1d3dst +0.4R2D3Cst +0.4R2d3dst +0.4R1d3Crep
+0.3R1d3drep +0.4R2d3Crep +0.4R2d3drep +0.4R1d2CHe +0.3R1d2dhe +0.4R2d2CHe
+0.4R2d2dhe +0.4R1d2cst +0.3R1d2dst +0.4R2d2cst +0.4R2d2dst +0.4R1d2crep
+0.3R1d2drep +0.4R2d2cRep +0.4R2d2drep +0.4R1d4Che +0.3R1d4dhe +0.4R2d4che
+0.4R2d4dhe +0.4R1d4Cst +0.3R1d4dst +0.4R2d4Cst +0.4R2d4dst +0.4R1d4Crep
+0.3R1d4drep +0.4R2d4Crep +0.4R2d4drep +0.875wean1 DB +1wean1DC +0.875wean2DB
+1wean2DC +0.875wean3DB +1wean3DC +0.875wean4DB +1wean4DC+0.875rear1DB
+1rear1 DC +0.875rear2DB +1rear2DC +0.875rear3DB +1rear3DC +0.875rear4DB
+1rear4DC +0.9Dairy1C +0.9Dairy1D +0.9Dairy2C +0.9Dairy2D +0.9Dairy3C +0.9Dairy3D
+0.9Dairy4C +0.9Dairy4D +0.3Repla +0.3R1stA +0.3R1heifA +0.3RZ2heifA +0.3R2stA
+0.3brbeefA +0.3bullA +0.3bullB +0.01Panleg5 +0.01Panleg8+0.01Panleg10 +0.46sorgsleC
+0.5sorgs1eM +0.4maniconl +2.8maniminl +0.03R20g1s +0.05R20g2s +0.07R20g3s
+0.07G80LH +0.07G80LM +0.07G80LL+0.07G65LH +0.07G65LM+0.07G65LL
+0.07G50LH +0.07GS0LM +0.07G50LL +0.01Gatton +0.05Gatton15 +0.1Gatton10
+0.5cottonl +0.4sesam1 +0.5sesamecl +0.5Castor1E +0.5Castor1L +2cana2 +2.1canal
+0.23sfeedOD +0.55fsugOD+0.06hfeedOD =<0

MaxF1)fl=<1 )

Mchild) child=0

Maxsfl)sfxl=0

there is our cashflows in 10 thousands of guaranis units

CashJan)+0.083 livingex -49.28sfx1 +1.33h1JanMar +0.738R1d1che +0.738R1d3che
+0.738R1d1Crep +0.738R1d3crep +0.738R1d1cst +0.738R1d3cst +0.559R1d1Dhe
+0.559R1d3dhe +0.559R1d1Drep +0.559R1d3drep +0.559R1d1Dst +0.559R 1d3dst
+0.483R2d1che +0.483R2d3che +0.483R2d1Crep +0.483R2d3crep +0.483R2d1cst
+0.483R2d3cst +0.483R2d1Dhe +0.483R2d3dhe +0.483R2d1Drep +0.483R2d3drep
+0.483R2d1dst +0.483R2d3dst +0.738R1d2che +0.738R1d4che +0.738R1d2Crep
+0.738R1d4crep +0.738R1d2cst +0.738R1d4cst +0.559R1d2Dhe +0.559R1d4dhe
+0.559R1d2Drep +0.559R1d4drep +0.559R1d2Dst +0.559R 1d4dst +0.483R2d2che
+0.483R2d4che +0.483R2d2Crep +0.483R2d4crep +0.483R2d2cst +0.483R2d4cst
+0.483R2d2Dhe +0.483R2d4dhe +0.483R2d2Drep +0.483R2d4drep +0.483R2d2dst
+0.483R2d4dst +1.36Dairy1C +1.36Dairy1D +1.36Dairy2C +1.36Dairy2D +1.36Dairy3C
+1.36Dairy3D +1.36Dairy4C +1.36Dairy4D -3.2066smilkJM +0.4834R2stA
+0.4834R2HeifA +0.4834repla+0.4834R2stB +0.4834R2HeifB +0.9284brbeefA
+0.4834bullA +0.4834bullB +10.1410sorggC +10.1410sorggM +12.3749sorgs11C +
14.2311sorgs11M +4R20g1s +3.8181R20g2s +3.6521R20g3s
+4.2G80LH+4.2G80LM+4.2G80LL+4.2G65LH+4.2G65L.M+4.2G65LL+4.2G50LH+4.2G50
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LM+4.2G50LL +4.2Gatton +4.2Gatton15 +4.2Gatton10 +2.4699cotton1 +6.6000cotton2
+7.5427sesam1 +8.8000sesam2 +16.3203sesamec] +22.9000sesamec?2 +8.5Castorle
+8.5Castor2e -10borrJan +10.175borrDec -10.1lendDec +10lendJan +94.5000pelletIM
+67F1JM +55bysorgIM=0

CashFeb)+0.083 livingex -49.28sfx] +1.33hlJanMar +0.31R1d1che+ 0.31R1d3che
+0.31R1d1Crep +0.31R1d3crep +0.31R1d1cst +0.31R1d3cst +0.265R1d1Dhe
+0.265R1d3dhe +0.265R1d1Drep +0.265R1d3drep +0.285R1d1Dst +0.285R1d3dst
+0.236R2d1che +0.236R2d3che +0.236R2d1Crep +0.236R2d3crep +0.236R2d1cst
+0.236R2d3cst +0.236R2d1Dhe +0.236R2d3dhe +0.236R2d1Drep +0.236R2d3drep
+0.236R2d1dst +0.236R2d3dst +0.31R1d2che+ 0.31R1d4che +0.31R1d2Crep
+0.31R1d4crep +0.31R1d2cst +0.31R1d4cst +0.265R1d2Dhe +0.265R1d4dhe
+0.265R1d2Drep +0.265R1d4drep +0.285R1d2Dst +0.285R1d4dst +0.236R2d2che
+0.236R2d4che +0.236R2d2Crep +0.236R2d4crep +0.236R2d2cst +0.236R2d4cst
+0.236R2d2Dhe +0.236R2d4dhe +0.236R2d2Drep +0.236R2d4drep +0.236R2d2dst
+0.236R2d4dst +1.03Dairy1C +1.03Dairy1D + 1.03Dairy2C +1.03Dairy2D +1.03Dairy3C
+1.03Dairy3D +1.03Dairy4C +1.03Dairy4D -3.2066smilk]M +0.2364R2stA
+0.2364R2HeifA +0.2364repla+0.2364R2stB +0.2364R2HeifB +0.4344brbeefA
+0.2364bullA +0.2364bullB +1.8037pangola +1.8451pan15 +1.9073Pan10
+0.75Panleg5+0.47Panleg8+0.38Panleg10+0.25Panleg15+0.19Panleg20 +9.7624sorggC
19.7624sorggM +40.1514sorgs1eC +9.8124sorgs11C +9.8124sorgs11M +46.5621sorgs1eM +
30.0863R20g1s +5.0624R20g2s +6.8668R20g3s +0.91G80LH +0.91G80LM +0.91G80LL
+0.91G65LH +0.91G65LM+0.91G65LL+0.91G50LH+0.91G50LM+0.91GS50LL +0.9Gatton
+0.91Gatton15 +0.9Gatton10 +1.308manicon1 +2.917manicon2 +10.9898manimin1
+11.807manimin2 +10.7154cottonl +13.1442cotton2 +8.5Castor11 +8.5Castor2l-10borrFeb
+10.175borrJan -10.1lendJan +10lendFeb =0

CashMar)+0.083 livingex -49.28sfx1 +1.33hlJanMar +0.227R1d1che +0.227R1d3che
+0.227R1d1Crep +0.227R1d3crep +0.227R1d1cst +0.227R1d3cst +0.16R1d1Dhe
+0.16R1d3dhe +0.16R1d1Drep +0.16R1d3drep +0.16R1d1Dst +0.16R1d3dst +0.16R2d1che
+0.16R2d3che +0.16R2d1Crep +0.16R2d3crep +0.16R2d1cst +0.16R2d3cst +0.16R2d1Dhe
+0.16R2d3dhe +0.16R2d1Drep +0.16R2d3drep +0.16R2d1dst +0.16R2d3dst +0.227R1d2che
+0.227R1d4che +0.227R1d2Crep +0.227R1d4crep +0.227R1d2cst +0.227R1d4cst
+0.16R1d2Dhe +0.16R1d4dhe +0.16R1d2Drep +0.16R1d4drep +0.16R1d2Dst +0.16R1d4dst
+0.16R2d2che +0.16R2d4che +0.16R2d2Crep +0.16R2d4crep +0.16R2d2cst +0.16R2d4cst
+0.16R2d2Dhe +0.16R2d4dhe +0.16R2d2Drep +0.16R2d4drep +0.16R2d2dst +0.16R2d4dst
+1.12Dairy1C +1.32Dairy1D +1.12Dairy2C +1.32Dairy2D +1.12Dairy3C +1.32Dairy3D
+1.12Dairy4C +1.32Dairy4D -3.2066smilkJM +0.1598R2stA +0.1598R2HeifA+0.1598repla
+0.1598R2stB +0.1598R2HeifB+0.3195brbeefA -58.9666bullA -58.9666bullB
+1.2349sorggC +1.2349sorggM +1.2349sorgs11C +1.2349sorgs11M -8R20g1s-7.6363R20g2s
-7.3043R20g3s-8.4Gatton -8.4Gatton15 -8.4Gatton10 +15.518maniconl +23.417manicon2
+15.1239maniminl +18.872manimin2 +10.7153cottonl +13.1441cotton2 +23.6000sesam 1
+23.6000sesam?2 +22.9000sesamec] +22.9000sesamec?2 +13.6476Castor1E +3.5haymMar -
10borrMar +10.175borrFeb -10.1lendFeb +10lendMar =0

CashApr)+0.083 livingex +3.5hayb-49.28sfx1 +0.5hlAprSep +0.7R1dlche +0.7 R1d3che
+0.2R1d1Crep +0.2R1d3crep +0.2R1d1cst +0.2R1d3cst +0.51R1d1Dhe +0.51R1d3dhe
+0.67R1d1Drep +0.67R1d3drep +0.51R1d1Dst +0.51R1d3dst +0.84R2d1che

+0.84R2d3che +0.33R2d1Crep +0.33R2d3crep +0.33R2d1cst +0.33R2d3cst +0.84 R2d1Dhe
+0.84R2d3dhe +0.84R2d1Drep +0.84R2d3drep +0.33R2d1dst +0.33R2d3dst +0.7R1d2che
+0.7 R1d4che +0.2R1d2Crep +0.2R1d4crep +0.2R1d2cst +0.2R1d4cst +0.51R1d2Dhe
+0.51R1d4dhe +0.67R1d2Drep +0.67R1d4drep +0.51R1d2Dst +0.51R1d4dst +0.84R2d2che
+0.84R2d4che +0.33R2d2Crep +0.33R2d4crep +0.33R2d2cst +0.33R2d4cst +0.84 R2d2Dhe
+0.84R2d4dhe +0.84R2d2Drep +0.84R2d4drep +0.33R2d2dst +0.33R2d4dst +210 bdairy1C
+210bdairy3C +210bdairy2C +210bdairy4C -190SREP1C -190SREP2C -190SREP3C -
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190SREP4C -19.8787Dairy1C +1.2819Dairy1D -19.8788Dairy2C +1.2819Dairy2D -
24.3811Dairy3C +1.28195Dairy3D -24.3811Dairy4C +1.282Dairy4D -3.8733smilkAJ
+0.7280R2stA +0.7280R2HeifA+0.7280repla +0.7280R2stB +0.7280R2HeifB
+1.41125brbeefA +0.7280bullA +0.7280bullB +130.0000buyrepl -125sbeefrpl +71bwstl
+72bwst2 +54bwheifer +0.5188pangola +0.5188panl5 + 0.5Pan10 +0.52Panleg5
+0.52Panleg8 +0.52Panleg10 +0.52Panleg15+0.52Panleg20 +16.3300sorggC
+16.3300sorggM +1.2351R20g1s +1.1789R20g2s +1.1277R20g3s +1.3G80LH +1.3G80LM
+1.3G80LL +1.3G65LH+1.3G65L.M+1.3G65LL+1.3G50LH+1.3G50LM+1.3G50LL
+1.2968Gatton +1.2968Gatton15 +1.2968Gatton10 -238.452manicon1 -227.568manicon? -
202.408maniminl -202.408manimin2 +70.7153cottonl +73.1441cotton2 -239.4600sesam1 -
239.4600sesam?2 -167.4600sesamecl -167.4600sesamec?2 +13.6476Castor1L -
82.1032Castor1E -82.1032Castor2E -60sellhay +64.970ats1 +73.50ats2 -10borrApr
+10.175borrMar -10.1lendMar +10lendApr +10.46FsugAJ +94.5000pelletAJ
+67F1AJ+55bysorgAJ =0

CashMay)+0.083 livingex -49.28sfxl +0.5hlAprSep +0.77 R1dlche +0.77R1d3che
+0.77R1d1Crep -+0.77 Rld3crep +0.77R1dlcst +0.77 R1d3cst +0.88R1d1Dhe
+0.88R1d3dhe +0.88R1d1Drep +0.88R1d3drep +0.88R1d1Dst +0.88R1d3dst
+0.77R2d1che +0.77 R2d3che +0.77R2d1Crep +0.77 R2d3crep +0.77 R2dlcst +0.77
R2d3cst +0.77 R2d1Dhe +0.77 R2d3dhe +0.77 R2d1Drep +0.77 R2d3drep +0.77 R2d1dst
+0.77 R2d3dst +0.77 R1d2che +0.77R1d4che +0.77R1d2Crep +0.77 Rld4crep
+0.77R1d2cst +0.77 Rld4cst +0.88R1d2Dhe +0.88R1d4dhe +0.88R1d2Drep
+0.88R1d4drep +0.88R1d2Dst +0.88R1d4dst +0.77R2d2che +0.77 R2d4che
+0.77R2d2Crep +0.77 R2d4crep +0.77 R2d2cst +0.77 R2d4cst +0.77 R2d2Dhe +0.77
R2d4dhe +0.77 R2d2Drep +0.77 R2d4drep +0.77 R2d2dst +0.77 R2d4dst+0.67Dairyl1C
+1.44Dairy1D +0.67Dairy2C +1.44Dairy2D +0.67Dairy3C +1.44Dairy3D +0.67Dairy4C
+1.44Dairy4D +20buywMay-3.8733smilkAJ +0.8780R2stA +0.8780R2HeifA +0.8780repla
+0.8780R2stB +0.8780R2HeifB +0.8780R 1stA +0.8780R 1heifA -17.26brbeefA
+0.8780bullA +0.8780bullB -60.9250 s250Apr -53.7510 s230Apr -54.1sgrain
+40.1514sorgs11C +46.5621sorgs1IM+2.149maniconl +5manicon2 +2.1488maniminl
+5manimin2 +1.2351R20g1s +1.1789R20g2s +1.1277R20g3s +1.3G80LH +1.3G80LM
+1.3G80LL+1.3G65LH+1.3G65L.M+1.3G65LL+1.3G50LH+1.3G50LM+1.3G50LL
+1.2968Gatton +1.2968Gatton15 +1.2968Gatton10 -286.9200cotton1 -286.9200cotton?2 -
82.1032Castor1L-82.1032Castor2L -10borrMay +10.175borrApr -10.1lendApr +10lendMay
+10.46FsugAJ+70buyhay =0

CashJun)+0.083 livingex -49.28sfx1 +0.5hiAprSep +0.77R1d1che +0.77R1d3che
+0.77R1d1Crep +0.77 Rld3crep +0.77R1d1lcst +0.77 Rld3cst +0.85R1d1Dhe
+0.85R1d3dhe +0.85R1d1Drep +0.85R1d3drep +0.85R1d1Dst +0.85 R1d3dst
+0.88R2d1che +0.88R2d3che +0.88 R2d1Crep +0.88 R2d3crep +0.88 R2d1cst +0.88
R2d3cst +0.72R2d1Dhe +0.72R2d3dhe +0.72R2d1Drep +0.72R2d3drep +0.88 R2d1dst
+0.88 R2d3dst +0.77R1d2che +0.77R1d4che +0.77R1d2Crep +0.77 Rld4crep
+0.77R1d2cst +0.77 R1d4cst +0.85R1d2Dhe +0.85R1d4dhe +0.85R1d2Drep
+0.85R1d4drep +0.85R1d2Dst +0.85 R1d4dst +0.88R2d2che +0.88R2d4che +0.88
R2d2Crep +0.88 R2d4crep +0.88 R2d2cst +0.88 R2d4cst +0.72R2d2Dhe +0.72R2d4dhe
+0.72R2d2Drep +0.72R2d4drep +0.88 R2d2dst +0.88 R2d4dst +0.67Dairy1C +1.41Dairy1D
+0.67Dairy2C +1.41Dairy2D +0.67Dairy3C +1.41Dairy3D 0.67Dairy4C +1.41Dairy4D
+20Buywlun -3.8733smilkAJ +0.8795R2stA +0.8795R2HeifA +0.9795repla +0.8795R2stB
+0.8795R2HeifB +0.8795R 1stA +0.8795R 1heifA +0.8795brbeefA +0.8795bullA
+0.8795bullB +6.593maniconl +14manicon2 +1.2351R20g1s +1.1789R20g2s
+1.1277R20g3s +1.3G80LH +1.3G80LM +1.3G80LL+1.3G65LH +1.3G65LM+1.3G65LL
+1.3G50LH+1.3G50LM +1.3G50LL +1.2968Gatton +1.2968Gatton15 +1.2969Gatton10 -
10borrJun +10.175borrMay -10.1lendMay +10lendJun +10.46FsugAlJ =0
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CashJul)+0.083 livingex -49.28sfx] +0.5hlAprSep +0.1R1d1che +0.1R1d3che
+0.1R1d1Crep +0.1 R1d3crep +0.1R1d1cst +0.1R1d3cst +0.85R1d1Dhe +0.85R1d3dhe
+0.85R1d1Drep +0.85R1d3drep +0.80R1d1Dst +0.80R1d3dst +1.16 R2diche +1.16
R2d3che +1.16 R2d1Crep +1.16 R2d3crep +1.16 R2dlcst+1.16 R2d3cst +R2d1Dhe
+R2d3dhe +R2d1Drep +R2d3drep +1.16R2d1dst +1.16 R2d3dst +0.1R1d2che +0.1R1d4che
+0.1R1d2Crep +0.1 Rld4crep +0.1R1d2cst +0.1R1d4cst +0.85R1d2Dhe +0.85R1d4dhe
+0.85R1d2Drep +0.85R1d4drep +0.80R1d2Dst +0.80R1d4dst +1.16 R2d2che +1.16
R2d4che +1.16 R2d2Crep +1.16 R2d4crep +1.16 R2d2cst+1.16 R2d4cst +R2d2Dhe
+R2d4dhe +R2d2Drep +R2d4drep +1.16R2d2dst +1.16 R2d4dst -131.8850 S450Jul -
107.1154 S400Jul +1.2275wean1CB +1.2275wean1 CC +1.2275wean2CB +1.2275wean2CC
+1.2275wean3CB +1.2275wean3CC +1.2275weand4CB +1.2275weand4CC +1.2275rear1 CB
+1.2275rear1 CC +1.2275rear2CB +1.2275rear2CC +1.2275rear3CB +1.2275rear3CC
+1.2275rear4CB +1.2275rear4CC+210bdairy1D +210bdairy2D +210 bdairy3D +210
bdairy4D -190SREP1D -190SREP2D -190SREP3D -190SREP4D +1.57095Dairy1C-
19.4604Dairy 1D +1.5710Dairy2C -19.4604Dairy2D +1.5710Dairy3C -23.9352Dairy3D
+1.5710Dairy4C -23.9352Dairy4D +20BuywlJul-3.8733smilkJS +0.9130R2stA
+0.9130R2HeifA +0.9130repla+0.9130R2stB +0.9130R2HeifB +1.1400R1stA

+1.1400R 1heifA +1.18brbeefA +1.0930bullA +1.0930bullB -10borrJul +10.175borrJun -
10.1lendJun +10lendJul +10.46FsugJS +94.5000pellet]S +67F1JS +55bysorgJS 50He1fcx1-
53.4Steercx1-50.5Heifcx3-54.5Steercx3=0

CashAug)+0.083 livingex -49.28sfx1 +0.5hlAprSep +0.13R1d1che +0. 13R1d3che
+0.13R1d1Crep +0.13R1d3crep-+0.13R1d1cst +0.13R1d3cst +0.59R1d1Dhe +0.59R1d3dhe
+0.59R1d1Drep +0.59R1d3drep +0.59R1d1Dst +0.59R 1d3dst +0.95R2d1che +0.95R2d3che
+0.95R2d1Crep +0.95 R2d3crep +0.95 R2d1cst +0.95 R2d3cst +0.79R2d1Dhe
+0.79R2d3dhe +0.79R2d1Drep +0.79R2d3drep +0.95 R2d1dst +0.95 R2d3dst +0.13R1d2che
+0.13R1d4che +0.13R1d2Crep +0.13R1d4crep +0.13R1d2cst +0.13R1d4cst +0.59R1d2Dhe
+0.59R 1d4dhe +0.59R1d2Drep +0.59R1d4drep +0.59R1d2Dst +0.59R1d4dst +0.95R2d2che
+0.95R2d4che +0.95R2d2Crep +0.95 R2d4crep +0.95 R2d2cst +0.95 R2d4cst
+0.79R2d2Dhe +0.79R2d4dhe +0.79R2d2Drep +0.79R2d4drep +0.95 R2d2dst +0.95
R2d4dst+1.4028Wean1CB +1.7535wean1 CC+1.4028 Wean2CB +1.7535wean2CC
+1.4028Wean3CB +1.7535wean3CC +1.4028 Wean4CB +1.7535wean4CC+1.4028rear1 CB
+1.7535rear1 CC+1.4028rear2CB +1.7535rear2CC +1.4028rear3CB +1.7535rear3CC
+1.4028reardCB +1.7535rear4CC +1.22Daity1C +1.22Dairy1D +1.22Dairy2C +1.22Dairy2D
+1.22Dairy3C +1.22Dairy3D +1.22Dairy4C +1.22Dairy4D +20BuywAug -3.8733smilkJS
+0.9472R2stA +0.9472R2HeifA +0.9472repla +0.8764R1stA +0.8764R 1heifA
+0.9672brbeefA -131.8850s450Aug -107.1154s400Aug +1.1272bullA +1.1272bullB
+500.0000buybull -10borrAug +10.175borrJul -10.1lendJul +10lendAug +10.46FsuglS =0
CashSep)+0.083 livingex -49.28sfx1 +0.5hlAprSep +0.29R1d1che +0.29R1d3che
+0.29R1d1Crep +0.29R1d3crep +0.29R1d1cst +0.29R1d3cst +0.75R1d1Dhe +0.75R1d3dhe
+0.75R1d1Drep +0.75R1d3drep +0.75R1d1Dst +0.75R 1d3dst +0.95R2d1che +0.95R2d3che
+4.95 R2d1Crep +4.95R2d3crep +0.95R2d1cst +0.95R2d3cst +0.95R2d1Dhe +0.95R2d3dhe
+0.95R2d1Drep +0.95R2d3drep +0.95R2d1dst +0.95R2d3dst +0.29R1d2che +0.29R1d4che
+0.29R1d2Crep +0.29R1d4crep +0.29R1d2cst +0.29R1d4cst +0.75R1d2Dhe +0.75R1d4dhe
+0.75R1d2Drep +0.75R1d4drep +0.75R1d2Dst +0.75R1d4dst +0.95R2d2che +0.95R2d4che
+4.95 R2d2Crep +4.95R2d4crep +0.95R2d2cst +0.95R2d4cst +0.95R2d2Dhe +0.95R2d4dhe
+0.95R2d2Drep +0.95R2d4drep +0.95R2d2dst +0.95R2d4dst+5.72Dairy1 C +1.39Dairy1D
+5.72Dairy2C +1.39Dairy2D +5.72Dairy3C +1.39Dairy3D +5.72Dairy4C +1.39Dairy4D
+20BuywSep -3.8733smilkJS +0.8130R2stA +0.8130R2HeifA +0.8130repla+0.8764R 1stA
+0.8764R 1heifA +0.9672brbeefA +0.6210bullA +0.6210bullB -10borrSep +10. 175borrAug -
10.1lend Aug +10lendSep +10.46FsuglS =0

CashOct)+0.083 livingex -49.28sfxl +1.33h10ctDec +0.3R1d1che +0.3R1d3che
+0.3R1d1Crep +0.3R1d3crep +0.3R1d1cst +0.3R1d3cst +0.2R1d1Dhe +0.2R1d3dhe
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+0.2R1d1Drep +0.2R1d3drep +0.2R1d1Dst +0.2R1d3dst +0.2R2d1che +0.24 R2d3che
+0.24R2d1Crep +0.24R2d3crep +0.24R2d1cst +0.24R2d3cst +0.24R2d1Dhe +0.24R2d3dhe
- +0.24R2d1Drep +0.24R2d3drep +0.24R2d1dst +0.24R2d3dst +0.3R1d2che +0.3R1d4che
+0.3R1d2Crep +0.3R1d4crep +0.3R1d2cst +0.3R 1d4cst +0.2R1d2Dhe +0.2R1d4dhe
+0.2R1d2Drep +0.2R1d4drep +0.2R1d2Dst +0.2R1d4dst +0.2R2d2che +0.24 R2d4che
+0.24R2d2Crep +0.24R2d4crep +0.24R2d2cst +0.24R2d4cst +0.24R2d2Dhe +0.24R2d4dhe
+0.24R2d2Drep +0.24R2d4drep +0.24R2d2dst +0.24R2d4dst -144.3897 S4500ct -119.7902
S4000ct +1.2275wean1DB +1.2275wean1DC+1.2275wean3DB +1.2275wean3DC
+1.2275wean2DB +1.2275wean2DC+1.2275wean4DB +1.2275wean4DC +1.2275rear1DB
+1.2275rear1 DC+1.2275rear3DB +1.2275rear3DC+1.2275rear2DB +1.2275rear2DC
+1.2275rear4dDB +1.2275reardDC +1.12Dairy1C +1.28Dairy1D +1.12Dairy2C
+1.28Dairy2D +1.12Dairy3C +1.28Dairy3D +1.12Dairy4C +1.28Dairy4D +20BuywOct -
3.2066smilkOD +0.2364R2stA +0.2364R2HeifA+0.2364repla +0.7426R 1stA

+0.7426R 1heifA +0.5006brbeefA +0.2364bullA +0.2364bullB +12.3749sorgs1eC
+14.2311sorgsleM +3.566maniconl +8.6manicon2 +2.634maniminl +6.5manimin2
+2.1773R20g1s +2.7252R20g2s +3.2255R20g3s +2.9G80LH +2.9G80LM +2.9G80LL
+2.9G65LH +2.9G65LM+2.9G65LL+2.9G50LH+2.9G50LM+2.9G50LL +1.5746Gatton
+1.9329Gattonl5 +2.3493Gatton10 +16.4761Castor1E +36.0000Castor2E -10borrOct
+10.175borrSep -10.1lendSep +10lendOct +1046FsugOD +94.5000pelletOD +67F10D
+55bysorgOD -65heifdx1-69.4steerdx1-65.6Heifdx3-70.9Steerdx3= 0 _
CashNov)+0.083 livingex -49.28sfx1 +1.33h1OctDec +0.265R1d1che +0.265R1d3che
+0.265R1d1Crep +0,265R1d3crep +0.265R1d1cst +0.265R1d3cst +0.245R1d1Dhe
+0.245R1d3dhe +0.245R1d1Drep +0.245R1d3drep +0.245R1d1Dst +0.245R 1d3dst
+0.2364R2d1che +0.2364 R2d3che +0.4364R2d1Crep +0.4364R2d3crep +0.2364R2d1cst
+0.2364R2d3cst +0.23645R2d1Dhe +0.2364R2d3dhe +0.2364R2d1Drep +0.2364R2d3drep
+0.2364R2d1dst +0.2364R2d3dst +0.265R1d2che +0.265R 1d4che +0.265R1d2Crep
+0.265R1d4crep +0.265R 1d2cst +0.265R1d4cst +0.245R1d2Dhe +0.245R1d4dhe
+0.245R1d2Drep +0.245R1d4drep +0.245R1d2Dst +0.245R1d4dst +0.2364R2d2che +0.2364
R2d4che +0.4364R2d2Crep +0.4364R2d4crep +0.2364R2d2cst +0.2364R2d4cst
+0.23645R2d2Dhe +0.2364R2d4dhe +0.2364R2d2Drep +0.2364R2d4drep +0.2364R2d2dst
+0.2364R2d4dst +1.4028 Wean1DB +1.7535wean1DC +1.4028Wean3DB +1.7535wean3DC
+1.4028Wean2DB +1.7535wean2DC +1.4028 Wean4DB +1.7535wean4dDC +1.4028rear1DB
+1.7535rear1 DC +1.4028rear3DB +1.7535rear3DC +1.4028rear2DB +1.753 Srear2DC
+1.4028reardDB +1.7535rear4dDC +1.09Dairy1C +1.09Dairy 1D +1.09Dairy2C
+1.09Dairy2D +1.09Dairy3C +1.09Dairy3D +1.09Dairy4C + 1.09Dairy4D +20BuywNov -
3.2066smilkOD +0.2364R1stA +0.2364R1heifA +0.5006brbeefA +0.2364bullA
+0.2364bullB -147.5100s450Nov -123.2800s400Nov +1.59Panleg5 +1Panleg8 +0.8Panleg10
+0.8Panlegl5 +0.8Panleg20 +9.8124sorgs1eC +9.8124sorgsleM +1.0268maniminl
+1.844manimin2+ 1.2291R20g1s +1.6193R20g2s +1.9755R20g3s +1.2G80LH
+1.2G80LM+1.2G80LL +1.2G65LH+1.2G65LM +1.2G65LL +1.2G50LH +1.2G50LM
+1.2G50LL +0.8Gatton +0.8Gatton15 +0.8Gatton10 +8.6698sesam1 +20.0000sesam?2
+15.0781sesamec] +25.0000sesamec2 +1.4969Castor1E +16.4761Castor1L
+4.0000Castor2E +36.0000Castor2L+3.5haymNov -10borrNov +10.175borrOct -10.1lendOct
+10lendNov +1046FsugOD =0

CashDec)+0.083 livingex -49.28sfxl +1.33hlOctDec +0.1981R1d1che +0.1981R1d3che
+0.3551R1d1Crep +0.3551R1d3crep +0.1981R1d1cst +0.1981R1d3cst +0.2451R1d1Dhe
+0.2451R1d3dhe +0.2451R1d1Drep +0.2451R1d3drep +0.2451R1d1Dst +0.2451R1d3dst
+0.35R2d1che +0.35 R2d3che +0.35R2d1Crep +0.35R2d3crep +0.35R2d1cst +0.35R2d3cst
+1.79 R2d1Dhe +1.79 R2d3dhe +1.79 R2d1Drep +1.79R2d3drep +0.35R2d 1 dst
+0.35R2d3dst +0.1981R1d2che +0.1981R1d4che +0.3551R1d2Crep +0.3551R 1d4crep
+0.1981R1d2cst +0.1981R 1d4cst +0.2451R1d2Dhe +0.2451R1d4dhe +0.2451R1d2Drep
+0.2451R1d4drep +0.2451R1d2Dst +0.2451R1d4dst +0.35R2d2che +0.35 R2d4che
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+0.35R2d2Crep +0.35R2d4crep +0.35R2d2cst +0.35R2d4cst +1.79 R2d2Dhe +1.79 R2d4dhe
+1.79 R2d2Drep +1.79R2d4drep +0.35R2d2dst +0.35R2d4dst+1.43Dairy1C +5.73Dairy1D
+1.43Dairy2C +5.73Dairy2D +1.43Dairy3C +5.73Dairy3D +1.43Dairy4C +5.73Dairy4D -
3.2066smilkOD +0.3499R 1stA +0.3499R 1heifA +0.6806brbeefA +0.3499bullA
+0.3499bullB +1.2349sorgs1eC +1.2349sorgs1eM +0.8207R20g1s +0.8395R20g2s
+0.8567R20g3s +0.8G80LH+0.8G80LM+0.8G80LL+0.8G65L.H+0.8G65L.M +0.8G65LL
+0.8G50LH +0.8G50LM +0.8G50LL +0.8Gatton +0.8Gatton15 +0.8Gatton10
+16.909maniconl +49.1978manicon2 +31.5788maniminl +43.91manimin2 +2.5124sesaml
+4.5500sesam?2 +2.5124sesamecl +4.5500sesamec2 +1.4969Castor1L +4.0000Castor21
+15.825cana2 +11.7453canal -10borrDec +10.175borrNov -10.1lendNov +10lendDec
+10.46FsugOD +0.025tax +1eat=0

'here is our Income tax calculation

Inctax)+3.5hayb-591.36sfxl +4hlJanMar +3hlAprSep +4hiOctDec +4.8016R1d1che
+4.8016R1d3che +4.4523R1d1Crep +4.4523R1d3crep +4.2953R1d1cst +4.2953R1d3cst
+6.1128 R1d1Dhe +6.1128R1d3dhe +6.26979R1d1Drep +6.26979R1d3drep
+6.0828R1d1Dst +6.0828R1d3dst +7.2419R2d1che +7.2419R2d3che +10.9357R2d1Crep
+10.9357R2d3crep +6.7357R2d1cst +6.7357R2d3cst +8.2004R2d1Dhe +8.2004R2d3dhe
+10.9357R2d1Drep +10.9357R2d3drep +6.7357R2d1dst +6.7357R2d3dst +4.8016R 1d2che
+4.8016R 1d4che +4.4523R1d2Crep +4.4523R1d4crep +4.2953R1d2cst +4.2953R 1d4cst
+6.1128 R1d2Dhe +6.1128R1d4dhe +6.26979R1d2Drep +6.26979R1d4drep
+6.0828R1d2Dst +6.0828R1d4dst +7.2419R2d2che +7.2419R2d4che +10.9357R2d2Crep
+10.9357R2d4crep +6.7357R2d2cst +6.7357R2d4cst +8.2004R2d2Dhe +8.2004R2d4dhe
+10.9357R2d2Drep +10.9357R2d4drep +6:7357R2d2dst +6.7357R2d4dst-131.8850 S450Jul
-107.1154 S400Jul -144.3897 S4500ct -119.7902 S4000ct +2.6303wean1CB
+2.6303wean1DB +2.6303wean2CB +2.6303wean2DB +2.9810wean1CC +2.9810wean1 DC
+2.9810wean2CC +2.9810wean2DC +2.6303wean3CB +2.6303wean3DB +2.6303wean4CB
+2.6303weandDB+2.9810wean3CC +2.9810wean3DC+2.9810weand CC +2.9810weand4DC
+2.6303rear1CB +2.6303rear1DB +2.6303rear2CB +2.6303rear2DB +2.9810rear1CC
+2.9810rear1DC +2.9810rear2CC +2.9810rear2DC +2.6303rear3CB +2.6303rear3DB
+2.6303reardCB +2.6303rear4dDB+2.9810rear3CC +2.9810rear3DC +2.9810rear4CC
+2.9810rear4dDC -2.8815Dairy1C -0.9222Dairy1D -2.8815Dairy2C-0.9222Dairy2D -
7.3838Dairy3C -5.397Dairy3D -7.3838Dairy4C -5.397Dairy4D +210 bdairy1C
+210bdairy3C +210bdairy2C +210bdairy4C +210bdairy1D +210bdairy2D +210 bdairy3D
+210bdairy4D -190SREP1C -190SREP2C -190SREP3C -190SREP4C-190SREP1D -
190SREP2D -190SREP3D -190SREP4D +20BuywMay +20BuywJun +20BuywlJul
+20BuywAug +20BuywSep +20BuywOct +20BuywNov -9.62SmilkJM -11.620SmilkAJ -
11.620SmilkJS -9.62SmilkOD +6.2745R2stA +6.2745R2HeifA +6.2745repla +4.2780R2stB
+4.2780R2HeifB +5.979R1stA +5.9790R 1heifA -8.5brbeefA -52.0977bullA -52.09702bullB
+500.0000buybull +130.0000buyrepl -125sbeefrpl +71bwstl +72bwst2 +54bwheifer -
60.9250s250Apr -53.7510s230Apr-147.5100s450Nov -123.2800s400Nov -131.8850s450Aug
-107.1154s400Aug +2.3224pangola +2.3639pan15 +2.4261Pan10 +2.86Panleg5
+1.99Panleg8 +1.7Panleg10 +1.57Panleg15+1.510Panleg20 +37.4684 sorggC +37.4684
sorggM -54.1sgrain +55bysorgIM +55bysorgAJ+55bysorgIS+55bysorgOD
+63.5436s0rgs1eC +63.5436sorgs11C +71.8405sorgs1eM +71.8405sorgs1IM -
192.411manicon] -124.4362manicon2 -138.906maniminl -114.7598manimin?2 -
171.7635cotton1-139.3875cotton2-194.6651sesam1 -179.2100sesam?2 -110.6491sesamec] -
92.1100sesamec?2 -41.9827Castorle -41.9827Castor1L -19.9556Castor2e +3.5haymMar
+3.5haymNov -60sellhay -19.9556Castor2L +64.970ats1 +73.50ats2 + 7.0189R20g1s
+9.9654R20g2s +12.6556R20g3s +13.91G80LH +13.91G80LM +13.91G80OLL
+13.91G65LH +13.91G65LM+13.91G65LL+13.91G50LH+13.91G50LM+13.91G50LL
+3.7779Gatton +4.0361Gatton15 +4.5525Gatton10 +15.825cana2 +11.745canal
+0.175borrJan +0.175borrFeb +0.175borrMar +0.175borrApr +0.175borrMay +0.175borrJun
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+0.175borrJul +0.175borrAug +0.175borrSep +0.175borrOct +0.175borrNov +0.175borrDec
-0.1lendJan -0.1lendFeb -0.1lendMar -0.1lendApr -0.1lendMay -0.1lendJun -0.1lendJul -
0.1lendAug -0.1lendSep -0.1lendOct -0.1lendNov -0.1lendDec +31.39fsugAJ +31.39fsuglS
+31.39fsugOD+70buyhay +94.5000pellet]M +94.5000pelletAJ +94.5000pellet]S
+94.5000pelletOD +67F1JM +67F1AJ +67F1JS +67F10D-50Heifcx1-53.4Steercx 1 -
50.5Heifcx3-54.5Steercx3-65heifdx1-69.4steerdx 1-65.6Heifdx3-70.9Steerdx3 +1tax=0

'here goes the living expenses

Livcons)livingex= 8400

'Here is our ME balance

'Here goes our high quality feed balance in kg of DM (11MJ ME/kg DM)

HQFJM) +203R1d1che +244R1d1dhe +155R1d1Dst +583R2d1cst +183R2d1dst
+203rld1crep +244r1d1drep +195r2d1crep + 251r1d3dhe +207r2d3che +138r1d3dst
+588r2d3cst +185r2d3dst +377r1d3crep +271r1d3drep +729R2d3Crep +573R2d3drep
+203R1d2che +244R1d2dhe +155R1d2Dst +583R2d2cst +183R2d2dst +203r1d2crep
+244r1d2drep +195r2d2crep + 251r1d4dhe +207r2d4che +138r1d4dst +588r2d4cst
+185r2d4dst +377r1d4crep +271r1d4drep +729R2d4Crep +573R2d4drep
+146Dairy1C+240Dairy1 D+292Dairy2C+480Dairy2D+146Dairy3C+240Dairy3D+292Dairy
4C+480Dairy4D +1hfmJM +1hIMtMAJ -1 OOOpelletJ M -1000f1JM -836fsorgoIM-
1000legHIM <=0

HQFAJ) +203R1d1dhe +5 83r2d1dst +203r1 dl drep +308r2d1crep +195r2d1 drep
+207r2d3dhe +588r2d3dst +291r1d3crep+377r1d3drep +359R2d3crep +729r2d3drep
+203R1d2dhe +583r2d2dst +203r1d2drep +308r2d2crep +195r2d2drep +207r2d4dhe
+588r2d4dst +291r1d4crep+377r1d4drep +359R2d4crep +729r2d4drep +32Dairy1C
+146Dairy1D +63Dairy2C +292Dairy2D +32Dairy3C +146Dairy3D +63Dairy4C
+292Dairy4D +1hfmAJ +1hAJtmJS -1000pelletAJ -1000F1AJ -836fsorgoAJ -1000legHAJ
<=0.

HQFJS) +95r1dlche + 71rldlcst +95r1d1crep +308r2d1drep +99R1d3che + 66R1d3cst+
106r1d3crep +291R1d3drep +166R2d3crep +359R2d3drep +95r1d2¢che + 71r1d2cst
+95r1d2crep +308r2d2drep +99R1d4che + 66R1d4cst+ 106r1d4crep +291R1d4drep
+166R2d4crep +359R2d4drep

+278Dairy1 C+32Dairy1 D+505Dairy2 C+63Dairy2D+276Dairy3 C+32Dairy3D+506Dairy4C+
63Dairy4D +1hfmJS -1000pellet]S -1000F1JS -836fsorgo]S <=0

HQFOD) +244r1d1che +95r1d1dhe +155rtd1cst +71r1d1dst +183r2d1cst +244r1dlicrep
+95r1d1drep +251r1d3che +99r1d3dhe +138r1d3cst +66r1d3dst +185r2d3cst +271R1d3crep
+106r1d3drep +57312d3crep +166r2d3drep +244r1d2che +95r1d2dhe +155r1d2cst
+71r1d2dst +183r2d2cst +244r1d2crep +95r1d2drep +251r1d4che +99r1d4dhe +138r1d4cst
+66r1d4dst +185r2d4cst +271R1d4crep +106r1d4drep +573r2d4crep +16612d4drep
+240Dairy1C +278Dairy1D +480Dairy2C +505Dairy2D +240Dairy3C +276Dairy3D
+480Dairy4C +506Dairy4D +1hfmOD +1hODtmJM -1000PelletOD -1000F10D -
836fsorgoOD -1000legHOD <=0

!Feed transfer constraints .

maxODtIM) -692G80LH-519G80LM-374G80LL-692G65LH-519G65L.M-374G65LL-
692G50LH -519G50LM-374G50LL +2hODtmJM <=0

maxJMtAJ) -190Panleg5-207Panleg8-213Panleg10-220Panleg15-225Panleg20 -
2328G80LH-1746G80LM-1164G80LL-2328G65LH-1746G65L.M-1164G65L1-2328G50LH
-1746G50LM -1164G50LL +2hJMtmAJ <=0

maxAJtJS) -1862G80LH -1397G80LM-931G80LL-1862G65LH-1397G651.M-931G65LL-
1862G50LH -1397G50LM-931GS0LLA2hAJtmJS <=0

tuse of high quality feed as medium quality feed contraint 25% upper limit.

mxhtmJM) +611Repla +130R1d1che +646r2d1che +605r2d1dhe +392R1d1cst +109r1d1dst
+390r2d1dst +130R1d1Crep +445r2d1crep +618r2d1drep +127R1d3che +647r2d3che
+612r2d3dhe +400r1d3cst +140r1d3dst +394r2d3dst +130R1d2che +64612d2che
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+605r2d2dhe +392R1d2cst +109r1d2dst +390r2d2dst +130R1d2Crep +445r2d2crep
+618r2d2drep +127R 1d4che +647r2d4che +612r2d4dhe +400r1d4cst +140r1d4dst
+39412d4dst +690Dairy1C +838Dairy1D +668Dairy2C +798Dairy2D +782Dairy3C
+943Dairy3D +760Dairy4C+902Dairy4D +54brbeefA +643R2stA +604R2HeifA +719R2stB
+753R2heifB +949bullA +949bullB -4.76hfmIM =>0

mxhtmAJ) +622Repla +427R1d1che +130r1d1dhe +661r2d1che +646r2d1dhe +445r1d1cst
+392R1d1dst +709r2d1cst +427r1d1crep +130R1d1drep+ 395r2d1cRep +445r2d1drep +
417r1d4che +127r1d4dhe +661r2d4che +647R2d4dhe +452r1d4cst +400R 1d4dst
+688R2d4Cst +149R 1d4crep +454r2d4crep

+708Dairy 1 C+690Dairy 1D+702Dairy2C+668Dairy2D+809Dairy3C+782Dairy3D+803Dairy
4C+760Dairy4D+36brbeefA +329R 1stA +553R2stA +666R2stB +571R2heifB +324R1heifA
+527R2heifA +769BullB -4.76hfmAJ =>0

mxhtmJS) +498Repla +427r1d1dhe +467r2d1che +661r2d1dhe +30r1d1cst +445r1d1dst
+466r2d1cst +709r2d1dst +427r1d1drep +467r2d1crep +395r2d1drep +417r1d3dhe
+467R2d3che +6611r2d3dhe +42r1d3cst +452r1d3dst +472r2d3cst +688r2d3dst +149r1d3drep
+313r2d3crep +454r2d3drep +427r1d2dhe +467r2d2che +661r2d2dhe +30r1d2cst
+445r1d2dst +466r2d2cst +709r2d2dst +427r1d2drep +467r2d2crep +39512d2drep
+417r1d4dhe +467R2d4che +661r2d4dhe +42r1d4cst +452r1d4dst +472r2d4cst +688r2d4dst
+149r1d4drep +313r2d4crep +454r2d4drep +646Dairy1C +708Dairy1D +606Dairy2C
+702Dairy2D +736Dairy3C +809Dairy3D +686Dairy4C +803Dairy4D +436R1stA
+577R2stA +317R2stB +445R 1heifA +499R2heifA +514R2stB +370R2HeifB + 326brbeefA
+621bullA -4.76hfmJS =>0 . ' ’

mxhtmOD) +60512d1che +467r2d1dhe +109r1d1cst +30R1d1dst + 390r2d1cst +466r2d1dst
+618r2d1crep +467r2d1drep +612r2d3che +467r2d3dhe +140r1d3Cst +42r1d3dst
+39412d3Cst +472r2d3dst +313r2d3drep +605r2d2che +467r2d2dhe +109r1d2cst
+30R1d2dst + 390r2d2cst +466r2d2dst +618r2d2crep +467r2d2drep +612r2d4che
+467r2d4dhe +140r1d4Cst +42r1d4dst +394r2d4Cst +472r2d4dst +313r2d4drep
+838Dairy1C +646Dairy1 D+798Dairy2C +606Dairy2D+943Dairy3C +736Dairy3D
+902Dairy4C +686Dairy4D +648brbeefA +656R1stA +231R2stA +566R1heifA
+221R2heifA +1164BullA +1164BuliB -4.76hfmOD =>0

'Here goes our medium quality feed balance in kg of DM (9.25MJ ME/kg DM)

MQFJM) +611Repla +130R1d1che +64612d1che +605r2d1dhe +392R1d1cst +109r1d1dst
+390r2d1dst +130R1d1Crep +445r2d1crep +618r2d1drep +127R1d3che +647r2d3che
+612r2d3dhe +400r1d3cst +140r1d3dst +394r2d3dst +130R1d2che +646r2d2che
+605r2d2dhe +392R1d2cst +109r1d2dst +390r2d2dst +130R1d2Crep +445r2d2crep
+618r2d2drep +127R1d4che +647r2d4che +612r2d4dhe +400r1d4cst +140r1d4dst
+394r2d4dst +690Dairy1C +838Dairy1 D+668Dairy2C +798Dairy2D +782Dairy3C
+943Dairy3D +760Dairy4C+902Dairy4D +54brbeefA +645R2stA +604R2HeifA +738R2stB
+753R2heifB + 949bullA +949bullB +101haymMar -1496Pangola -1465panl5 -1417Panl0 -
1260Panleg5 -1378Panleg8 -1418Panlegl10 -1465Panlegl5 -1496Panleg20 -603R20g1s -
550R20g2s -503R20g3s -665G80LH-665G80LM-665G80LL-541G65LH-541G65LM-
541G65LL -416G50LH-416G50LM-416G50LL -748Gatton -732Gatton15 -709Gatton10 -
950fsugAJ -1.19hfmIM -0.75hODtmIM +1MfIIM +1mIMtIAJ-118%1egMIM =<0
MQFAJ) +622Repla +427R1d1che +130r1d1dhe +661r2d1che +646r2d1dhe +445r1d1cst
+392R1d1dst +70912d1cst +427r1dlcrep +130R1d1drep+ 395r2d1cRep +445r2d1drep +
417r1d4che +127r1d4dhe +6611r2d4che +647R2d4dhe +452r1d4cst +400R 1d4dst
+688R2d4Cst +149R 1d4crep +454r2d4crep +708Dairy1C +690Dairy 1D +702Dairy2C
+668Dairy2D +809Dairy3C+782Dairy3D+803Dairy4C+760Dairy4D+36brbeefA +328R1stA
+555R2stA +597R2stB +571R2heifB +324R1heifA +527R2heifA +769BullB -950sfeed Al -
973pangola -952pani5 -787Pan10 -895Panleg5 -979Panleg8 -1007Panleg10 -1040Panlegl5 -
1063Panleg20 -969R20g1s -883R20g2s -808R20g3s -855G80LH-855G80LM-855G80LL-
694G65LH-694G65L.M-694G65L1.-440G5S0LH-440G50LM-440G50LL -1069Gatton -
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1046Gatton15 -1013Gatton10 -950fsugJS -1.19hfmAJ-0.75hIMtmAJ +1mflAJ
+1mAJtlJS+17%hayb-11891egMAJ =<0

MQEFJS) +494Repla +427r1d1dhe +467r2d1che +661r2d1dhe +30r1d1cst +445r1d1dst
+46612d1cst +709r2d1dst +427r1d1drep +467r2d1crep +395r2d1drep +417r1d3dhe
+467R2d3che +661r2d3dhe +42r1d3cst +452r1d3dst +472r2d3cst +688r2d3dst +149r1d3drep
+313r2d3crep +454r2d3drep +427r1d2dhe +467r2d2che +661r2d2dhe +30r1d2cst
+445r1d2dst +46612d2cst +709r2d2dst +427r1d2drep +467r2d2crep +395r2d2drep
+417r1d4dhe +467R2d4che +661r2d4dhe +42r1d4cst +452r1d4dst +472r2d4cst +688r2d4dst
+149r1d4drep +313r2d4crep +454r2d4drep +646Dairy1 C +708Dairy1D +606Dairy2C
+702Dairy2D +736Dairy3C +809Dairy3D +686Dairy4C +803Dairy4D -106G80LH-
80G80LM-53G80LL-106G65LH-80G65LM-53G65LL-106G50LH-80G50LM-53G50LL
+435R1stA +578R2stA +398R2stB +445R 1heifA +499R2heifA +370R2HeifB + 326brbeefA
+621bullA -950sfeed]S -1.19hfmJS -0.75hAJtmIS +1mflJS -22400ats1 -22400ats2 =<0
MQFOD) +605r2d1che +467r2d1dhe +109r1d1cst +30R1d1dst + 390r2d1cst +466r2d1dst
+618r2d1crep +467r2d1drep +612r2d3che +467r2d3dhe +140r1d3Cst +42r1d3dst
+39412d3Cst +472r2d3dst +313r2d3drep +605r2d2che +467r2d2dhe +109r1d2cst
+30R1d2dst + 390r2d2cst +466r2d2dst +618r2d2crep +467r2d2drep +612r2d4che
+467r2d4dhe +140r1d4Cst +42r1d4dst +3941r2d4Cst +472r2d4dst +313r2d4drep

+838Dairy1 C+646Dairy1 D+798Dairy2C+606Dairy2D+943Dairy3C+736Dairy3D+902Dairy
4C+686Dairy4D +648brbeefA +630R1stA +231R2stA +566R1heifA +221R2heifA
+1164BullA +1164BullB -950sfeedOD +120haymNov -996Pangola -975panl5 -787Pan10 -
886Panleg5 -970Panleg8 -997Panlegl0 -1030Panlegl5 -1053Panleg20 -302R20g1s -
275R20g2s -251R20g3s -433G80LH-433G80LM-433G80LL-352G65LH-352G65LM-
352G65LL-271GS50LH-271G50LM-271G50LL -542Gatton -530Gatton15 -513Gatton10 -
950fsugOD -1.19hfmOD +1mFIOD +1mODtIJM -1189legMOD =<0

IFeed transfer constraint

maxODtJM) -996Pangola -975pan15 -787Pan10 -886Panleg5 -970Panleg8 -997Panleg10 -
1030Panlegl5 -1053Panleg20 -302R20g1s -275R20g2s -251R20¢g3s -433G80LH-433G80LM
-433G80LL-352G65LH-352G65LM-352G65LL-271G50LH -271GS0LM -271G50LL -
542Gatton -530Gatton15 -513Gatton10 +2mODtIJM =<0

maxJMtAJ) -1496Pangola -1465panl5 - 1418Pan10 -1260Panleg5 -1378Panleg8 -
1418Panleg10 -1465Panlegl5 -1496Panleg20 -603R20g1s -550R20g2s -503R20¢g3s -
665G80LH-665G80LM-665G80LL-541G65LH-541G65LM-541G65L1L-416G50LH-
416G50LM-416G50LL -748Gatton -732Gatton15 -708Gatton10 +2mJMtIAJ =<0
maxAJtJS) -973pangola -952pan15 -921Pan10 -895Panleg5 -979Panleg8 -1007Panlegl0 -
1040Panleg15 -1063Panleg20 -969R20g1s -883R20g2s -808R20g3s -855G80LH-
855G80LM-855G80LL-694G65LH-694G651.M-694G65LL-440G50LH-440GS0LM-
440G50LL-1069Gatton -1046Gattonl5 -1013Gatton10 +2mAJt1JS =<0

'Here goes our low quality feed balance 7.6 to 6.5MJ ME/kgDM.

LQFIM)+965 brbeefA -151R20g1s -137R20g2s -126R20g3s -83Gatton -81Gatton15 -
79Gatton10 -1.233mflIM +11IMtAJ -0.90610DtIM -0.84mODtIIM =<0

LQFAJ) +887brbeefA -1.233mflJM -0.9061JMtAJ +11AJIS -0.84mIMtIAT-250hfeedAJ =<0
LQFJS) +924brbeefA +2.5wean1Cc +2.5wean2cc+2.5wean3Cc +2.5weandcc +2.5rear1Cc
+2.5rear2cc+2.5rear3Ce +2.5reardcc+810bullA -310R20g1s -283R20g2s -259R20g3s -
288G80LH-288G80LM-288G80LL-234G651.H-234G65LM-234G65LL-180G50LH-
180G50LM-180G50LL -342Gatton -335Gatton15 -324Gatton10 -354Pangola -347panl5 -
335Pan10 -386Panleg5 -423Panleg8 -435Panleg10 -449Panlegl5 -459Panleg20 -1.233mflJS -
0.84mAJtlJS -0.9061AJtJS -250hfeed]S =<0

LQFOD) +524brbeefA +2.5weanldc +2.5wean2dC +2.5wean3dc +2.5weanddC +2.5rearldc
+2.5rear2dC +2.5rear3dc +2.5rearddC +809bullB -1.233mflOD +1 10DtIM-250hfeedOD
=<()

Here goes our high quality legumes balance sheet in kg of DM
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LeucJM)-2328G80LH-1746G80LM-1164G80LL-2328G65LH-1746G65L.M-1164G65LL-
2328GS50LH -1746G50LM-1164G50LL-190Panleg5-207Panleg8-213Panleg10-220Panleg15-
-225Panleg20+1000legHIM+1000legMIM=<0
LeucAJ)-1862G80LH-1397G80L.M-931G80LL-1862G651.H-1397G65LM-931G65LL-
1862G50LH -1397G50LM-931GS0LL+1000legHAJ+1000legMAJ=<0
LeucOD)-692G80LH-519G80LM-374G80LL-692G65LH-519G65L.M-374G65LL-
692G50LH -519G50LM-374G50LL+1000legHOD+1000legMOD=<0
'Here goes our sugar cane balance sheet in tonnes of DM. 5% loses at feeding
Sugarc) -25cana2 -25canal +FSugAJ +FSug]S +FSugOD=<0
! Assume an upper limit of 50% total energy supply
MsugAJ) +622Repla +427R1d1che +130r1d1dhe +661r2d1che +646r2d1dhe +445r1d1cst
+392R1d1dst +709r2d1cst +427r1d1crep +130R1d1drep+ 395r12d1cRep +445r2d1drep +
417r1d4che +127r1d4dhe +661r2d4che +647R2d4dhe +452r1d4cst +400R 1d4dst
+688R2d4Cst +149R 1d4crep +454r2d4crep +708Dairy1C +690Dairy1D +702Dairy2C
+668Dairy2D +809Dairy3C +782Dairy3D +803Dairy4C +760Dairy4D +36brbeefA
+329R1stA +553R2stA +666R2stB +571R2heifB +324R 1heifA +527R2heifA +769BullB -
1900fsugAJ =>0
MsugJS) +494Repla +427r1d1dhe +467r2d1che +661r2d1dhe +30r1d1cst +445r1d1dst
+46612d1cst +709r2d1dst +427r1d1drep +467r2d1crep +395r2d1drep +417r1d3dhe
+467R2d3che +66112d3dhe +42r1d3cst +452r1d3dst +472r2d3cst +688r2d3dst +149r1d3drep
+313r2d3crep +454r2d3drep +427r1d2dhe +467r2d2che +661r2d2dhe +30r1d2cst
+445r1d2dst +466r2d2cst +709r2d2dst +427r1d2drep +467r2d2crep +395r2d2drep
+417r1d4dhe +467R2d4che +661r2d4dhe +42r1 d4est +452r1d4dst +472r2d4cst +688r2d4dst
+149r1d4drep +313r2d4crep +454r2d4drep +646Dairy1C +708Dairy1D +606Dairy2C
+702Dairy2D +736Dairy3C +809Dairy3D +686Dairy4C +803Dairy4D +436R 1stA
+577R2stA +317R2stB +445R 1heifA +499R2heifA +514R2stB +370R2HeifB + 326brbeefA
+621bullA -1900fsugJS =>0
MsugOD) +605r2d1che +467r2d1dhe +109r1d1cst +30R1d1dst + 390r2d1cst +46612d1dst
+618r2d1crep +467r2d1drep +612r2d3che +467r2d3dhe +140r1d3Cst +42r1d3dst
+394r2d3Cst +472r2d3dst +313r2d3drep +605r2d2che +467r2d2dhe +109r1d2cst
+30R1d2dst + 390r2d2cst +466r2d2dst +618r2d2crep +467r2d2drep +612r2d4che
+467r2d4dhe +140r1d4Cst +42r1d4dst +394r2d4Cst +472r2d4dst +313r2d4drep
+838Dairy1 C +646Dairy1D +798Dairy2C +606Dairy2D +943Dairy3C +736Dairy3D
+902Dairy4C +686Dairy4D +648brbeefA +630R1stA +231R2stA +566R1heifA
+221R2heifA +1164BullA +1164BullB -1900fsugOD=>0
!Here goes our sorghum grain reconciliation row in tonnes of grain units.
sorghum)-2sorggC -3sorggM +fgrainJM +fgrainAJ +fgrainJS +fgrainOD +1sgrain=0
Ifeeding sorghum assumes 5% losses during feeding
GfedJM) -fgrain]M -bysorgIM +1fsorgoJM=<0
GfedAJ) -fgrainAJ -bysorgAJ +1FsorgoAJ=<0
GfedJS) -fgrainJS -bysorgl]S +1FsorgoJS =<0
GfedOD) -fgrainOD -bysorgOD +1FsorgoOD =<0
! Assuming upper limit of 20%
mxsorJM)+203R1d1che +244R1d1dhe +155R1d1Dst +583R2d1cst +183R2d1dst
+203r1dlcrep +244r1d1drep +195r2d1crep + 251r1d3dhe +207r2d3che +138r1d3dst
+588r2d3cst +185r2d3dst +377r1d3crep +271r1d3drep +729R2d3Crep +573R2d3drep
+203R1d2che +244R1d2dhe +155R1d2Dst +583R2d2cst +183R2d2dst +203r1d2crep
+244r1d2drep +195r2d2crep + 251r1d4dhe +207r2d4che +138r1d4dst +588r2d4cst
+185r2d4dst +377r1d4crep +271r1d4drep +729R2d4Crep +573R2d4drep +146Dairy1C
+240Dairy1D +292Dairy2C +480Dairy2D +146Dairy3C +240Dairy3D +292Dairy4C
+480Dairy4D +1hfmIM -4400fsorgo]M >=0
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mxsorAJ) +203R1d1dhe +583r2d1dst +203r1d1drep +308r2d1crep +195r2d1drep
+20712d3dhe +588r2d3dst +291r1d3crep+377r1d3drep +359R2d3crep +729r2d3drep
+203R1d2dhe +58312d2dst +203r1d2drep +308r2d2crep +195r2d2drep +207r2d4dhe
+58812d4dst +291r1d4crep+377r1d4drep +359R2d4crep +729r2d4drep +32Dairy1C
+146Dairy1D +63Dairy2C+292Dairy2D+32Dairy3C+146Dairy3D+63Dairy4C +292Dairy4D
+1hfmAJ -4400fsorgoAJ >=0

mxsorJS) +95r1d1che + 71rld1cst +95r1d1crep +308r2d1drep +99R1d3che + 66R1d3cst+
106r1d3crep +291R1d3drep +166R2d3crep +359R2d3drep +95r1d2che + 71rld2cst
+95r1d2crep +308r2d2drep +99R 1d4che + 66R 1d4cst+ 106r1d4erep +291R1d4drep
+166R2d4crep +359R2d4drep +278Dairy1C +32Dairy1D +505Dairy2C +63Dairy2D
+276Dairy3C +32Dairy3D+506Dairy4C+63Dairy4D +1hfmJS -4400fsorgo]S >=0
mxsorOD) +244r1d1che +95r1d1dhe +155r1dlcst +71rld1dst +183r2d1cst +244r1dlcrep
+95r1d1drep +251r1d3che +99r1d3dhe +138r1d3cst +66r1d3dst +185r2d3cst +271R1d3crep
+106r1d3drep +573r2d3crep +166r2d3drep +244r1d2che +95r1d2dhe +155r1d2cst
+71r1d2dst +183r2d2cst +244r1d2crep +95r1d2drep +251r1d4che +99r1d4dhe +138r1d4cst
+66r1d4dst +185r2d4cst +271R1d4crep +106r1d4drep +573r2d4crep +166r2d4drep
+240Dairy1C +278Dairy1D +480Dairy2C +505Dairy2D +240Dairy3C +276Dairy3D
+480Dairy4C +506Dairy4D +1hfmOD -4400fsorgoOD >=0

'Here goes our hay shed balance in bales units -

Hayshed) -10buyhay -1haymNov-1haymMar-hayb+1hfeed AJ+1hfeedJS
+hfeedOD+10sellhay=<0

buyhay=<10- _ .

there goes our silage balance in tonnes of DM

Silage)-3.375sorgs1eC -3.375sorgs11C-5.625sorgs1eM -5.625sorgs1IM +1sfeedAJ
+1sfeed]S +1sfeedOD -0.321R20g1s -0.614R20g2s -0.880R20g3s =<0

there is our water supply constraints in hundreds of It

WhbalJan)-20819Rain -0.9375wDec_Jan +1wJan Feb +7.1R1d1CHe +4.7R1d1dhe
+15.4R2d1CHe +12.9R2d1dhe+7.4R1d1cst+4.9R1d1dst+16.7R2d1cst+13.7R2d 1dst
+7.1R1d1crep +4.7R1d1drep +15.8R2d1cRep +13.6R2d1drep +7.3R1d3Che +4.9R1d3dhe
+15.2R2d3che +12.9R2d3dhe +7.6R1d3Cst +5.1R1d3dst +16.9R2D3Cst +13.9R2d3dst +8.1
R1d3Crep +5.2R1d3drep +18.6R2d3Crep +15.3R2d3drep +7.1R1d2CHe +4.7R1d2dhe
+15.4R2d2CHe +12.9R2d2dhe +7.4R1d2cst +4.9R1d2dst+16.7R2d2cst+13.7R2d2dst
+7.1R1d2crep +4.7R1d2drep +15.8R2d2cRep +13.6R2d2drep +7.3R1d4Che +4.9R1d4dhe
+15.2R2d4che +12.9R2d4dhe +7.6R1d4Cst +5.1R1d4dst+16.9R2d4Cst+13.9R2d4dst +8.1
R1d4Crep +5.2R1d4drep +18.6R2d4Crep +15.3R2d4drep +33.32BullA +33.32BullB
+20.07Dairy1C +20.19Dairy1D +24.72 Dairy3C +23.35Dairy3D + 23.18Dairy2C
+23.67Dairy2D +27.84Dairy4C +28.33Dairy4D +17.67R2stA +15.88R2heifA +17.67R2stB
+15.88R2heifB +24.92brbeefA +15.3Repla +54clean <=0

WhalFeb)-20468Rain -0.9375wJan_Feb +1wFeb_Mar +7.1R1d1CHe +4.7R1d1dhe
+15.4R2d1CHe +12.9R2d1dhe+7.4R1d1cst+4.9R1d1dst+16.7R2d 1cst+13.7R2d1dst
+7.1R1d1crep +4.7R1d1drep .
+15.8R2d1cRep+13.6R2d1drep+7.3R1d3Che+4.9R1d3dhe+15.2R2d3che+12.9R2d3dhe+7.6
R1d3Cst+5.1R1d3dst+16.9R2D3Cst+13.9R2d3dst +8.1 R1d3Crep+5.2R1d3drep
+18.6R2d3Crep +15.3R2d3drep +7.1R1d2CHe +4.7R1d2dhe +15.4R2d2CHe
+12.9R2d2dhe+7.4R1d2cst+4.9R1d2dst+16.7R2d2cst+13.7R2d2dst +7.1R1d2crep
+4.7R1d2drep +15.8R2d2cRep +13.6R2d2drep+7.3R1d4Che +4.9R1d4dhe+15.2R2d4che
+12.9R2d4dhe +7.6R1d4Cst+5.1R1d4dst+16.9R2d4Cst+13.9R2d4dst +8.1 R1d4Crep
+5.2R1d4drep +18.6R2d4Crep +15.3R2d4drep +30.09bullA +30.09BullB +18.14Dairy1C
+16.92Dairy1D +22.34 Dairy3C +21.12Dairy3D +21.19Dairy2C +21.79Dairy2D
+25.39Dairy4C +26Dairy4D +15.96R2stA +14.34R2HeifA +15.96R2stB +14.34R2HeifB
+24.16brbeefA+15.3Repla +54clean=<0
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WhalMar)-17494Rain -0.9375wFeb_Mar +1wMar_Apr +7.1R1d1CHe +4.7R1d1dhe
+15.4R2d1CHe +12.9R2d1dhe+7.4R1d1cst+4.9R1d1dst+16.7R2d1cst+13.7R2d 1dst
+7.1R1dlcrep +4.7R1d1drep +15.8R2d1cRep +13.6R2d1drep +7.3R1d3Che +4.9R1d3dhe
+15.2R2d3che +12.9R2d3dhe+7.6R1d3Cst +5.1R1d3dst+16.9R2D3Cst+13.9R2d3dst +8.1
R1d3Crep+5.2R1d3drep +18.6R2d3Crep +15.3R2d3drep +7.1R1d2CHe +4.7R1d2dhe
+15.4R2d2CHe +12.9R2d2dhe+7.4R1d2cst+4.9R1d2dst+16.7R2d2cst+13.7R2d2dst
+7.1R1d2crep +4.7R1d2drep +15.8R2d2cRep +13.6R2d2drep +7.3R1d4Che +4.9R1d4dhe
+15.2R2d4che +12.9R2d4dhe +7.6R1d4Cst +5.1R1d4dst+16.9R2d4Cst+13.9R2d4dst +8.1
R1d4Crep +5.2R1d4drep +18.6R2d4Crep +15.3R2d4drep +33.32bullA +33.32bullB
+20.7Dairy1 C +18.7 Dairy1D +24.72 Dairy3C +23.35 Dairy3D + 23.18Dairy2C
+23.67Dairy2D +27.84Dairy4C +28.33Dairy4D +17.67R2stA +15.88R2heifA +17.67R2stB
+15.88R2heifB +27.03brbeefA +15.3Repla +54clean=<0
WhalApr)-14579Rain -0.995wMar_Apr +1wApr May +9.1R1d1CHe +7.1R1d1dhe
+17.4R2d1CHe +15.4R2d1dhe+9.6R1d1cst+7.4R1d1dst+19.4R2d1cst+16.7R2d 1dst
+9.3R1dl1crep +7.1R1d1drep +17.8R2d1cRep+15.8R2d1drep +9.2R1d3Che +7.3R1d3dhe
+17.3R2d3che+15.2R2d3dhe +9.8R1d3Cst +7.6R1d3dst +19.5R2D3Cst +16.9R2d3dst
+10.8R1d3Crep +8.1R1d3drep+21.4R2d3Crep +18.6R2d3drep +9.1R1d2CHe +7.1R1d2dhe
+17.4R2d2CHe +15.4R2d2dhe+9.6R1d2cst+7.4R1d2dst+19.4R2d2cst+16.7R2d2dst
+9.3R1d2crep +7.1R1d2drep
+17.8R2d2cRep+15.8R2d2drep+9. 2R1d4Che+7 3R1d4dhe+17.3R2d4che+15.2R2d4dhe+9.8
R1d4Cst+7.6R1d4dst+19.5R2d4Cst+16.9R2d4dst +10.8R1d4Crep +8.1R1d4drep
+21.4R2d4Crep +18.6R2d4drep+31.32BullA +32.56BullB +20.81Dairy1C +19.42 Dairy1D
+25.31 Dairy3C +23.92 Dairy3D +22.66Dairy2C +27.65Dairy2D +27.15Dairy4C
+27.02Dairy4D +19.18R2stA +16.72R2heifA +19.18R2stB +16.72R2heifB
+25.49brbeefA+16.9Repla +54clean=<0
WhalMay)-8145Rain -0.96wApr May +1wMay_Jun -100buywMay +9.1R1d1CHe
+7.1R1d1dhe +17.4R2d1CHe +15.4R2d1dhe +9.6R1d1cst +7.4R1d1dst +19.4R2d1cst
+16.7R2d1dst +9.3R1dlcrep +7.1R1d1drep +17.8R2d1cRep +15.8R2d1drep +9.2R1d3Che
+7.3R1d3dhe +17.3R2d3che +15.2R2d3dhe +9.8R1d3Cst
+7.6R1d3dst+19.5R2D3Cst+16.9R2d3dst +10.8R1d3Crep +8.1R1d3drep +21.4R2d3Crep
+18.6R2d3drep +9.1R1d2CHe +7.1R1d2dhe +17.4R2d2CHe
+15.4R2d2dhe+9.6R1d2cst+7.4R1d2dst+19.4R2d2cst+16.7R2d2dst +9.3R1d2crep
+7.1R1d2drep +17.8R2d2cRep +15.8R2d2drep +9.2R1d4Che +7.3R1d4dhe +17.3R2d4che
+15.2R2d4dhe +9.8R1d4Cst +7.6R1d4dst +19.5R2d4Cst+16.9R2d4dst +10.8R1d4Crep
+8.1R1d4drep +21.4R2d4Crep+18.6R2d4drep +32.36BullA +33.64bullB +21.5 DairylC
+20.7Dairy1D +26.15Dairy3C +26.15Dairy3D +21.68Dairy2C +23.18Dairy2D
+26.32Dairy4C +27.84Dairy4D +12.32R1stA +11.32R1heifA +18.56R2stA +17.27R2heifA
+18.56R2stB +17.27R2heifB +19.42brbeefA+16.9Repla +54clean =<0
WhalJun)-2988Rain -0.96wMay Jun +1wJun_Jul -100buywJun +9.1R1d1CHe
+7.1R1d1dhe +17.4R2d1CHe +15.4R2d1dhe +9.6R1d1cst+7.4R1d1dst +19.4R2d1cst
+16.7R2d1dst +9.3R1dlcrep +7.1R1d1drep +17.8R2d1cRep +15.8R2d1drep +9.2R1d3Che
+7.3R1d3dhe +17.3R2d3che +15.2R2d3dhe +9.8R1d3Cst +7.6R1d3dst
+19.5R2D3Cst+16.9R2d3dst +10.8R1d3Crep +8.1R1d3drep +21.4R2d3Crep +18.6R2d3drep
+9.1R1d2CHe +7.1R1d2dhe +17.4R2d2CHe +15.4R2d2dhe +9.6R1d2cst
+7.4R1d2dst+19.4R2d2cst+16.7R2d2dst +9.3R1d2crep +7.1R1d2drep +17.8R2d2cRep
+15.8R2d2drep +9.2R1d4Che +7.3R1d4dhe +17.3R2d4che +15.2R2d4dhe +9.8R1d4Cst
+7.6R1d4dst+19.5R2d4Cst+16.9R2d4dst +10.8R1d4Crep +8.1R1d4drep +21.4R2d4Crep
+18.6R2d4drep+31.32bullA +32.56BullB +20.81 Dairy1C +19.42Dairy1D +25.31Dairy3C
+13.92Dairy3D +20.98Dairy2C +23.55Dairy2D +25.47Dairy4C +27.02Dairy4D
+12.32R1stA +10.96R1heifA +19.18R2stA +16.72R2heifA +19.18R2stB
+16.72R2heifB+18.12brbeefA+16.9Repla +54clean =<0
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WhalJul)-1968Rain -0.96wJun_Jul +1wJul_Aug -100buywlJul +9.1R1d1dhe +10.9R2d1CHe
+17.4R2d1dhe +9.6R1d1dst+11.5R2d1cst+19.4R2d1dst +9.3R1d1drep +11.4R2d1cRep
~ +17.8R2d1drep +9.2R1d3dhe+10.9R2d3che+17.3R2d3dhe +9.8R1d3dst +11.7R2D3Cst
+19.5R2d3dst +10.8R1d3drep +8 R2d3Crep +21.4R2d3drep +9.1R1d2dhe +10.9R2d2CHe
+17.4R2d2dhe +9.6R1d2dst+11.5R2d2cst+19.4R2d2dst +9.3R1d2drep +11.4R2d2cRep
+17.8R2d2drep +9.2R1d4dhe +10.9R2d4che+17.3R2d4dhe +9.8R1d4dst+11.7R2d4Cst
+19.5R2d4dst +10.8R1d4drep+8 R2d4Crep +21.4R2d4drep +1.5weanl CB +1.5wean1 CC
+1.5wean2CB +1.5wean2CC+1.5wean3CB +1.5wean3CC +1.5wean4CB
+1.5wean4CC+1.5rear1CB +1.5rear1 CC +1.5rear2CB +1.5rear2CC+1.5rear3CB
+1.5rear3CC +1.5rear4CB +1.5rear4CC +30.55bullA +31.83BullB +20.30 Dairy1C
+21.5Dairy1D +24.95Dairy3C +26.15Dairy3D +24.91Dairy2C +22.19Dairy2D
29.56Dairy4C +28Dairy4D +13.79 R1stA +12.49R1heifA +20.04 R2stA +17.93R2heifA
+20.04 R2stB +17.93R2heifB +19.38brbeefA +17.9Replat+54clean =0
WhalAug)-1550Rain -0.96wJul_Aug +1wAug_Sep -100buywAug +2.8R1d1CHe
+9.1R1d1dhe +10.9R2d1CHe
+17.4R2d1dhe+3.1R1d1cst+9.6R1d1dst+11.5R2d1cst+19.4R2d1dst +2.8R1d1crep
+9.3R1d1drep
+11.4R2d1cRep+17.8R2d1drep+3.1R1d3che+9.2R1d3dhe+10.9R2d3che+17.3R2d3dhe+3.3
R1d3Cst+9.8R1d3dst+11.7R2D3Cst+19.5R2d3dst +3 R1d3Crep+10.8R1d3drep +8
R2d3Crep +21.4R2d3drep +2.8R1d2CHe +9.1R1d2dhe +10.9R2d2CHe
+17.4R2d2dhe+3.1R1d2cst+9.6R1d2dst+11. 5R2d2cst+19 4R2d2dst +2.8R1d2crep
+9.3R1d2drep ‘
+11.4R2d2cRep+17. 8R2d2drep+3 1R1d4che+9.2R1d4dhe+10.9R2d4che+17.3R2d4dhet3.3
R1d4Cst+9.8R1d4dst+11.7R2d4Cst+19.5R2d4dst +3 R1d4Crep+10.8R1d4drep +8
R2d4Crep+21.4R2d4drep +0.6weanl1CB +1.65wean1 CC +0.6wean2CB
+1.65wean2CC+0.6wean3CB +1.65wean3CC+0.6weand4CB +1.65wean4CC +0.6rear1CB
+1.65rear1 CC +0.6rear2CB +1.65rear2 CC+0.6rear3CB +1.65rear3CC+0.6rear4CB
+1.65rear4CC +30.55bullA +31.83BullB +20.3Dairy1C +21.5Dairy1D +24.95Dairy3C
4+26.15Dairy3D +24.9104475Dairy2C +21.68Dairy2D +29.56Dairy4C +26.329Dairy4D
+13.79R1stA +20.01R2stA +12.49R1heifA +17.93R2heifA +10R2stB +8R2HeifB
+20.15brbeefA +17.9Repla +54clean =0
WhalSep)-3026Rain -0.9375wAug_Sep +1wSep Oct -100buywSep +2.8R1d1CHe
+9.1R1d1dhe +10.9R2d1CHe
+17.4R2d1dhe+3.1R1d1cst+9.6R1d1dst+11.5R2d1¢st+19.4R2d1dst +2.8R1d1crep
+9.3R1d1drep
+11.4R2d1cRep+17.8R2d1drep+3.1R1d3che+9.2R1d3dhe+10.9R2d3che+17.3R2d3dhe
+3.3R1d3Cst +9.8R1d3dst +11.7R2D3Cst +19.5R2d3dst +3R1d3Crep +10.8R1d3drep
+8R2d3Crep +21.4R2d3drep +2.8R1d2CHe +9.1R1d2dhe +10.9R2d2CHe
+17.4R2d2dhe+3.1R1d2cst+9.6R1d2dst+11.5R2d2cst+19.4R2d2dst +2.8R1d2crep
+9.3R1d2drep +11.4R2d2cRep +17.8R2d2drep +3.1R1d4che +9.2R1d4dhe +10.9R2d4che
+17.3R2d4dhe +3.3R1d4Cst+9.8R1d4dst+11.7R2d4Cst+19.5R2d4dst +3R1d4Crep
+10.8R1d4drep +8R2d4Crep +21.4R2d4drep +29.57BullA +30.8BullB +19.66Dairy1C
+21.5Dairy1D +24.95Dairy3C +25.31Dairy3D +24.25Dairy2C +20.98Dairy2D
+28.75Dairy4C +25.47Dairy4D +13.34R1stA +19.4R2stA +12.49R1heifA +17.93R2heifA
+20.39brbeefA +54clean =0
WhalOct)-12308Rain -0.9375wSep_Oct +1wOct_Nov -100buywOct +4.7R1d1CHe
+12.9R2d1CHe +10.9R2d1dhe+4.9R1d1cst +13.7R2d1cst+11.5R2d1dst +4.7R1d1crep
+13.6R2d1cRep+11.4R2d1drep+4.9R1d3Che +12.9R2d3che+10.9R2d3dhe+5.1R1d3Cst
+13.9R2D3Cst+11.7R2d3dst +5.2R1d3Crep+15.3R2d3Crep +8 R2d3drep +4.7R1d2CHe
+12.9R2d2CHe +10.9R2d2dhe+4.9R1d2¢st +13.7R2d2cst+11.5R2d2dst +4.7R1d2crep
+13.6R2d2cRep+11.4R2d2drep+4.9R1d4Che +12.9R2d4che+10.9R2d4dhe+5.1R1d4Cst
+13.9R2d4Cst+11.7R2d4dst +5.2R1d4Crep +15.3R2d4Crep +8R2d4drep +1.5wean1DB
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+1.5wean1DC +1.5wean2DB +1.5wean2DC+1.5wean3DB +1.5wean3DC+1.5wean4DB
+1.5wean4DC +1.5rear1DB +1.5rear1 DC +1.5rear2DB +1.5rear2DC+1.5rear3DB
+1.5rear3DC+1.5rear4DB +1.5rear4DC +31.50bullA +31.5BullB +18.70Dairy1C
+20.30Dairy1D 23.35Dairy3C +24.95Dairy3D +23.67Dairy2C +24.91Dairy2D
+28.33Dairy4C +29.56Dairy4D +15.58R1stA +20.07R2stA +13.97R 1heifA +18.39R2heifA
+19.09brbeefA +54clean=0

WhalNov)-16342Rain -0.9375wOct Nov +1wNov_Dec -100buywNov+4. 7R1d1CHe
+2.8R1d1dhe +12.9R2d1CHe
+10.9R2d1dhe+4.9R1d1cst+3.1R1d1dst+13.7R2d1cst+11.5R2d1dst +4.7R1d1crep
+2.8R1d1drep +13.6R2d1cRep +11.4R2d1drep +4.9R1d3Che+3.1R1d3dhe +12.9R2d3che
+10.9R2d3dhe +5.1R1d3Cst+3.3R1d3dst+13.9R2D3Cst+11.7R2d3dst +5.2R1d3Crep
+3R1d3drep +15.3R2d3Crep +8 R2d3drep +4.7R1d2CHe +2.8R1d2dhe +12.9R2d2CHe
+10.9R2d2dhe+4.9R1d2cst+3.1R1d2dst+13.7R2d2cst+11.5R2d2dst +4.7R 1d2crep
+2.8R1d2drep +13.6R2d2cRep+ 11.4R2d2drep+4.9R1d4Che+ 3.1R1d4dhe+12.9R2d4che
+10.9R2d4dhe+5.1R1d4Cst+3.3R1d4dst+13.9R2d4Cst+11.7R2d4dst +5.2R1d4Crep
+3R1d4drep +15.3R2d4Crep +8R2d4drep +0.6wean1DB +1.65wean1DC +0.6wean2DB
+1.65wean2DC+0.6wean3DB +1.65wean3DC +0.6wean4DB +1.65wean4DC+0.6rear]1 DB
+1.65rear1 DC +0.6rear2DB +1.65rear2DC+0.6rear3DB +1.65rear3DC +0.6rear4DB
+1.65rear4DC +30.49BullA +30.49BullB +18.11Dairy1C +19.66Dairy1D +23.35Dairy3C
+24.95Dairy3D +23.04Dairy2C +24.25Dairy2D +27.56Dairy4C +28.75Dairy4D
+15.08R1stA +13.97 R1heifA +18.95brbeefA +54clean=<0

WhalDec)-19219RAin -0.9375wNov_Dec +1wDec_Jan +4.7R1d1CHe +2.8R1d1dhe
+12.9R2d1CHe +10.9R2d1dhe+4.9R1d1cst+3.1R1d1dst+13.7R2d1cst+11.5R2d 1dst
+4.7R1d1crep +2.8R1d1drep +13.6R2d1cRep +11.4R2d1drep +4.9R1d3Che +3.1R1d3dhe
+12.9R2d3che +10.9R2d3dhe+5.1R1d3Cst+3.3R1d3dst+13.9R2D3Cst+11.7R2d3dst
+5.2R1d3Crep +3 R1d3drep +15.3R2d3Crep +8 R2d3drep +4.7R1d2CHe +2.8R1d2dhe
+12.9R2d2CHe +10.9R2d2dhe+4.9R1d2cst+3.1R1d2dst+13.7R2d2cst+11.5R2d2dst
+4.7R1d2crep +2.8R1d2drep +13.6R2d2cRep +11.4R2d2drep+4.9R1d4Che +3.1R1d4dhe
+12.9R2d4che +10.9R2d4dhe +5.1R1d4Cst+3.3R1d4dst+13.9R2d4Cst +11.7R2d4dst
+5.2R1d4Crep +3 R1d4drep +15.3R2d4Crep +8 R2d4drep +31.5BullA +31.5BullB
+18.7Dairy1C +20.30Dairy1D +23.35Dairy3C +24.16Dairy3D +23.67Dairy2C
+24.91Dairy2D +28.33Dairy4C +29. 56Da1ry4D +15.58R1stA +13.97R1heifA
+24.65brbeefA +54clean=<0
mxbwater)buywMay-+buywJun+buywJul+buywAug+buywSep+buywOct+buywNov=<5
wDec_Jan=<110000

wJan_Feb=<110000

wFeb_Mar=<110000

wMar_Apr=<110000

wApr_May=<110000

wOct_Nov=<110000

wNov_Dec=<110000

Rainfall) Rain=1

Clean) -0.02Dairylc -0.02dairylc -0.02dairy2c -0.02dairy2d-0.02dairy3c -0.02dairy3d -
0.02dairy4c -0.02dairy4d +Clean =0

'Here goes our beef cattle reconciliation.

Weanbheif)-0.45brbeefA -1bwheifer +R1heifA +s230Apr=0

Weanst)-0.45brbeefA -bwstl -bwst2 +R1stA +s250Apr=0

HeifR2)-0.98R1heifA +R2heifA +R2heifB +ReplA=0

SteerR2)-0.98R1StA +R2stA +R2stB =0

st450Nov)-0.99R2stA +1s450Nov=0

h400Nov)-0.99R2heifA +1s400Nov=0

st450Aug)-0.99R2stB+1s450Aug =0
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H400Aug)-0.99R2heifB +1s400Aug =0

Newcow)+0.20brbeefA -0.99ReplA -1buyrepl +1sbeefrpl=0

bulls)-1Buybull +0.33bullA +0.33buliB=0

Sbeefrp1=0

'Bull:cow ratio

bullcow) 0.03brbeefA+ 0.03dairy1C +0.03dairy1d +0.03dairy3C +0.03dairy3D
+0.03dairy2c+0.03dairy2D+0.03dairy4c+0.03dairy4D -bullA -BullB =<0
Mxbwstl) bwst1=<100

Mxbwst2) bwst2=<200

'Here goes our dairy 1C reconciliation rows 30001t of milk 450kg dairy cow calving in July.
calfF1C)-0.45Dairy1C+1wean1 CB+1wean1 CC +cull1C=0
calfM1C)-0.45Dairy1C +rearlcb+rearlcc +bobyst1 C=0

DHef1C) -0.88wean1Cb-0.95Wean1 CC+R1d1CHe +R1d1Crep=0

Dst1C) -0.88rear1Cb-0.95rear]1 CC+R1d1Cst=0

R2d1Che)-0.95R1d1Che +1R2d1CHe -+heifcX1=0

R2d1Cst)-0.95R1d1Cst +1R2d1Cst +steercX1 = 0

R2d1Crep)-0.95R1D1Crep +1R2d1Crep =0

New1Ccow)-0.98R2d1Crep +0.20dairy1C -1bdairy1C +srep1C=0

'Here goes our dairy 1D reconciliation rows 30001t of milk 450kg dairy cow calving in
October. - '

calfF1D)-0.45Dairy1D +1wean1DB +1wean1DC +cull1D =0
calfM1D)-0.45Dairy1D +rear1 Db +rear1Dc +bobyst1D =0
DHef1D)-0.88wean1Db-0.95Wean1DC+R1d1DHe +R1d1Drep=0

Dst1D) -0.88rear1Db-0.95rear1DC+R1d1Dst=0

R2d1Dhe)-0.95R1d1Dhe +1R2d1DHe +heifdx1=0

R2d1Dst)-0.95R1d1Dst +1R2d1Dst +steerdx1= 0

R2d1Drep)-0.95R1D1Drep +1R2d1Drep = 0
New1Dcow)-0.98R2d1Drep+0.20dairy1D- 1bdairy1D +sreplD =0

'Here goes our dairy2C reconciliation rows 4500L of milk 450kg dairy cow calving in July
CalfF2C) -0.45dairy2C +wean2CB +wean2CC +cull2C =0

CalfM2C) -0.45dairy2C +rear2Cb +rear2Cc +bobyst2C=0
Dhef2C)-0.88wean2CB -0.95wean2CC +R1d2Che +R1d2Crep =0
Dst2C)-0.88rear2CB -0.95rear2CC +R1d2Cst =0

R2d2che)-0.95R1d2Che +R2d2Che =0

R2d2st)-0.95r1d2Cst +R2d2Cst =0

R2d2crep)-0.95R1d2crep+1R2d2crep =0

New2Ccow) -0.98R2d2Crep +0.20Dairy2C -bdairy2C +srep2C=0

'Here goes our dairy2D reconciliation rows 4500L of milk 450kg dairy cow calving in
October

CalfF2D) -0.45dairy2D +wean2DB +wean2DC +cull2D =0

CalfM2D) -0.45dairy2D +rear2Db +rear2Dc +bobyst2D=0
Dhef2D)-0.88wean2DB -0.95wean2DC +R1d2Dhe +R1d2Drep =0

Dst2D) -0.88wean2DB -0.95wean2DC +R1d2Dst =0

R2d2Dhe) -0.95R1d2Dhe +R2d2Dhe =0

R2d2Dst) -0.95r1d2Dst +R2d2Dst =0

Red2drep)-0.95r1d2drep +r2d2drep=0

New2Dcow)-0.98R2d2Drep +0.20Dairy2D -bdairy2D +srep2D=0

Here goes our dairy 3C reconciliation rows 3000L of milk 550kg dairy cow calving in July.
calfF3C)-0.45Dairy3C +1wean3CB +1wean3CC +cull3C=0
calfM3C)-0.45Dairy3C +1rear3Cb +1rear3Cc +bobyst3C=0

Dst3C) -0.44wean3Ch -0.475Wean3Cc +1R1d3Cst =0

DHef3C) -0.44wean3Cb -0.475Wean3Cc +1R1d3CHe +R1d3Crep =0
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R2d3Che) -0.95R1d3che +1R2d3cHe +heifcx3=0

R2d3Cst) -0.95R1d3cst +1R2d3cst +steercx3 =0

- R2d3Crep)-0.95R1d3crep +1R2d3crep =0

New3Ccow)-0.98R2d3crep+0.20dairy3c- 1bdairy3c +srep3C =0

1Here goes our dairy 3D reconciliation rows 3000L of milk 550kg dairy cow calving in
October.

calfE3D)-0.45Dairy3d+1wean3dB+1wean3dC+ cull3D=0

calfM3D)-0.45Dairy3D +rear3Db+ rear3Dc+ bobyst3D=0

DHef3D) -0.88wean3Db -0.95Wean3DC +1R1d3DHe +R1d3Drep=0

Dst3D) -0.88wean3db-0.95Wean3dC+R1d3dst=0

- R2d3Dhe)-0.95R1d3Dhe +1R2d3DHe +heifdx3 =0

R2d3Dst)-0.95R1d3Dst +1R2d3Dst +steerdx3 =0

R2d3Drep)-0.95R1d3Drep +1R2d3Drep =0

New3Dcow)-0.98R2d3Drep+0.20dairy3D- 1bdairy3D +srep3D=0

'Here goes our dairy4C reconciliation rows 4500L of milk 550kg dairy cow calving in July
CalfF4C) -0.45dairy4C +wean4CB + wean4dCC +cull4C =0

CalfM4C) -0.45dairy4C +rear4cB + rear4Cc +bobyst4C=0

Dhef4C) -0.88wean4CB -0.95wean4CC +R1d4Che +R1d4Crep =0

Dst4C) -0.88rear4CB -0.95rear4dCC +R1d4Cst =0

R2d2st) --0.95r1d4Cst +R2d4Cst =0

R2d4Che) -0.95R1d4Che +R2d4Che =0

R2d4crep)-0.95R1d4crep +12d4Crep =0

New4Ccow)-0.98R2d4Crep +0.25Dairy4C -bdairy4C +srep4C=0

'Here goes our dairy4D reconciliation rows 4500L of milk 550kg dairy cow calving in
October

CalfF4D)-0.45dairy4D +wean4DB + wean4DC +cull4D =0

calfM4D)-0.45dairy4D +rear4Db + rear4Dc +bobyst4D=0

Dhef4D) -0.88wean4DB -0.95weand4DC +R1d4Dhe +R1d4Drep =0

Dst4D) -0.88rear4DB -0.95rear4dDC +R1d4Dst =0

R2D2st) -0.95r1d4Dst +R2D4Dst =0

R2D4Dhe)-0.95R1d4Dhe +R2d4Dhe =0

R2d4drep)-0.95R1d4drep +R2d4drep=0

New4Dcow)-0.98R2d4Drep +0.20Dairy4D -bdairy4D +srep4D =0

there goes our dairy finishing activities balance

s450Jul)-0.98R2d1cst -0.98R2d2Cst -0.98R2d3cst -0.98R2d4Cst +S450Jul =0
s400Jul)-0.98R2d1che -0.98R2d2che -0.98R2d3che -0.98R2d4che +S400Jul =0
s4500c¢t)-0.98R2d1dst -0.98R2d2dst -0.98R2d3dst -0.98R2d3dst +S4500ct =0
S4000c¢t)-0.98R2d1dhe -0.98R2d2dhe -0.98R2d3dhe -0.98R2d4dhe +S4000ct =0
'Here goes our maximum replacement sales per year

sellrep) sreplct+srep2ctsrep3ctsrepdctsrepld+srep2d+srep3d+srepdd=<0

~ buyrepl) 3bdairy1C +3bdairy2C +3bdairy3C +3bdairy4C +3bdairyld +3bdairy2d
+3bdairy3d +3bdairy4d-R2d1Crep-R2d1drep-R2d2crep -R2d2drep-R2d3crep-R2d3drep -
R2d4crep-R2d4drep =0

'Here goes our milk tank reconciliation rows in 10L units.

MilkJM) -58.95Dairy1C -97.11Dairy1D -58.95Dairy3C -97.11Dairy3D -88.47Dairy2C -
145.62Dairy2D -88.47Dairy4C -145.62Dairy4D +10SmilkJM =0

MilkAJ) -12.87Dairy1C -58.95Dairy1D -12.87Dairy3C -58.95Dairy3D -19.26Dairy2C -
88.47Dairy2D -19.26Dairy4C -88.47Dairy4D +10SmilkAJ =0

MilkJS) -101.16Dairy1C -12.87Dairy1D -101.16Dairy3C -12.87Dairy3D -151.74Dairy2C -
19.26Dairy2D -151.74Dairy4C -19.26Dairy4D +10SmilkJS +16.8weanlcb +16.8wean3cb
+13.3weanlcc +13.3wean3cc +16.8wean2cb +16.8weandcb +13.3wean2cc +13.3weandcc
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+16.8rearlcb +16.8rear3cb +13.3rearlcc +13.3rear3cc +16.8rear2cb +16.8rear4cb
+13.3rear2cc +13.3reardcc =0

MilkOD)-97.11Dairy1C -101.16Dairy1D -97.11Dairy3C -101.16Dairy3D -145.62Dairy2C -
151.74Dairy2D -145.62Dairy4C -151.74Dairy4D +10SmilkOD +16.8weanldb
+16.8wean3db +13.3weanldc +13.3wean3dc +16.8wean2db +16.8weanddb +13.3wean2dc
+13.3weanddc +16.8rear1db +16.8rear3db +13.3rearldc +13.3rear3dc +16.8rear2db
+16.8rear4db +13.3rear2dc +13.3rear4dc=0

! Fertility reconciliation rows

AgroC3)-0.2panl5 -0.3pan10 -0.15Pangola -0.6Panleg5 -0.375Panleg8 -0.3Panleg10 -
0.2Panleg15 -0.15Panleg20 -Maniconl-manicon2-maniminl-manimin2+sesam1 +sesam2
+sesamec 1+sesamec2+cottonl+cotton2+1sorgge+1sorgslect1sorgsllct+canal +cana2
+castorle+castor1l+castor2e+castor2] =<0

AgroM)+0.333SorggM +0.333sorgs1eM +0.333sorgs11M -0.05Gatton -0.07Gatton15 -
0.1Gatton10 -0.15G80LH-0.15G80LM-0.15G80LL-0.15G65LH-0.15G65LM-0.15G65L1L-
0.15G50LH-0.15G50LM-0.15G50LL=<0

!Market contraints

+canal+cana2+maniconl-+manicon2+panleg5+panleg8-+panlegl 0+panlegl 5+panleg20
+G80LH+G80LM+G80LL+G65LH+G65LM+G65LL+G50LH+GS0LM+GS0LL=0

'Financial constraints

MaxbJan) borrJan=<500

MaxbFeb) borrFeb=<500

MaxIDec) lendDec=<500

END o





