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THE ECONOMIC FEASIBILITY OF GROWING TARO IN ROTATION
WITH FIELD CORN FOR DAIRY SILAGE ON THE ISLAND OF KAUAI

Paul Thomassin, PingSun Leung, and Jaw-Kai Wang

ABSTRACT

This study was conducted to determine the economic feasibility of growing taro in rotation with field corn for
dairy silage during the wet months of the year on the island of Kauai, Hawaii. It was found that it would be more
profitable to grow one crop of field corn for silage than to rotate field corn and taro.

The expected yields for taro and corn silage are 29 tons per acre and 19 tons per acre, respectively. Using a linear
programming model, it was found that the taro yield would have to increase to above 46 tons per acre before a
rotation of taro and field corn would be more profitable than growing only field corn.

Presently, the land cost per acre is $25.00. Using the expected yields for taro and field corn, it wasfound that
the land cost would have to increase to $250.00 before a rotation of taro and field corn would be more profitable

than growing only field corn.
This study did not include animal feeding trials.

Keywords: taro, corms, partial budget, dry matter basis.

INTRODUCTION

This study was conducted to determine the
economic feasibility of growing taro in rotation with
an existing field corn operation for dairy silage.
Presently, some dairy operations on the island of
Kauai, Hawaii, are growing field corn for silage from
March to July, but find the remaining months of the
year too wet to utilize the land for field corn. Recent
agronomic experiments indicate that taro (Colocasia
esculenta) could be a possible alternative silage crop
grown during the wet months of the year (4).

Taro can be grown under both wetland and dryland
conditions. Wetland taro is grown in flooded condi-
tions, similarly to rice, while dryland taro depends on
rainfall or irrigation to supply its heavy water require-
ments. The taro evaluated in this report would be
grown under dryland conditions and would have a
growing cycle of 30 weeks, or 7.5 months.
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ASSUMPTIONS

The following assumptions were made so that the
effects of a taro silage operation could be analyzed
with partial budgets.

1. The existing field corn machinery is used for the
taro operation with the addition of a taro planter and
corm harvester.

2. The water requirement for taro, an average of
1¥2 to 2 inches per week, is satisfied by rainfall.

3. The herd size of the dairy operation is 480 cows.
Of these, 340 are on-line producing milk and 140 are
dry.

4. The silage consumption per cow is

a. dry cows: 37.6 1b of corn silage per day

b. high producing on-line cows: 21.7 b of corn
silage per day

¢. low producing on-line cows: 34.1 1b of corn
silage per day.
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Table 1: Cost of Production for Field Corn and Taro for Silage
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Variable Costs
Fixed Cosats
Total Cosata

Field Corn Taro

#364.00 $531.00
$257.00 $255.00
$621.00 8786 .00

Source: Appendix A: Tables 9 and 10.

5. The total amount of corn silage required per year
is 2694 tons.

6. There are one harvest of field corn and three har-
vests of taro silage per year. The first two harvests of
taro are only the tops, while the final harvest is the
whole plant (tops plus corms).

7. The silage yield' for each crop is

a. corn: 19 tons per acre
b. taro: 29 tons per acre.

8. There are no animal performance data on taro
silage as a substitute feed for corn silage for
riminants. Usually, corn silage is harvested at
between 25 and 35 percent dry matter (5), while taro
top silage is harvested at approximately 12 percent dry
matter and whole plant silage at 21 percent dry matter
(4). Using percentage of dry matter as an indication of
Jfeed quality, it was determined that 1.76 tons of taro
silage is equivalent to 1.0 ton of corn silage (Ap-
pendix C).

9. The wage rate for labor is that found in the
present dairy industry:

a. full-time labor: $7.50
b. part-time labor: $6.00.

10. The silage is to be stored in trench silos. For the
field corn, the loader with bucket, which fills and
compacts the silage in the silo, is used for the same
amount of time as the other field corn harvesting
equipment. This storage rateis then applied to the taro
silage operation.

11. The land is plowed only once a year.

BUDGET ANALYSIS

Partial budget analysis is a technique used to deter-
mine the profitability of alternative agricultural enter-
prises. A summary of the variable and fixed costs for

'The field corn silage yield estimate is from existing field corn oper-
ations. The taro silage yield estimate was determined from experi-
mental data.

each crop is given in Table 1. Four situations were
analyzed to determine the profitability of rotating
taro.

Situation 1: Present

Table 2 presents a situation in which only field corn
is grown. With only one crop per year, 142 acres of
land in production is required. The total production
cost is $88,120.00 for 2698 tons of feed corn silage.

Situation 2: Field Corn and Taro Rotation

The feasibility of supplying half of the silage
requirements with taro is shown in Table 3. With this
proposed change, it would be necessary to have 71
acres in field corn production and 82 acres in taro
production. The net change in profits is a negative
$16,279.00. This would indicate that a rotation of
field corn and taro for silage in this situation is not an
economically feasible operation.

In order to find a situation in which taro would be
economically feasible, the authors developed a linear
programming model. The objective function was to
determine the minimum combination of variable and
land costs for both field corn and taro acreage, subject
to the following constraints: (1) total silage yield re-
quired was 2694 tons, and (2) the total acreage, in
rotation or single crop, would be less than or equal to
142 (Appendix B). Keeping the yield of corn at the
assumed 19 tons per acre, the yield of taro was
increased until a rotation of taro and corn was found,
and then increased further until only taro would be
produced (Table 4). The expected yield of taro, from
experimental data, is 29 tons per acre, or a corn silage
equivalent of 16.5 tons per acre. Using the above
model, a rotation of taro and field corn would occur
only when the taro yield increased to between 46 and
51 tons per acre, or a corn silage equivalent of 26 to
29 tons per acre; for taro yields of less than 46 tons per
acre, only field corn would be grown. The taro silage
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yield would have to increase to 53 tons per acre before
field corn would not be grown.

Situation 3: Economically Feasible Rotation

If the taro silage yield increased to 48 tons per acre,
or a field corn silage equivalent of 27 tons per acre, a
rotation of corn and taro would be economically feasi-
ble (Table 5). In this situation 59 acres in rotation
would be necessary to produce the required amount of
silage. The net profitability over Situation 1 would be
$513.00.

Situation 4: Economically Feasible with Taro Alone

To supply all of the silage requirements with only
taro, the yield would have to increase to 53 tons per
acre, or a corn silage equivalent of 30 tons per acre,
before it would be economically feasible (Table 6). In
this situation the net profitability over Situation 1
would be $3957.00.

The question of how an increase in land rent would
affect the decision to produce taro silage was also

investigated. Presently, the land rent is $25.00 per acre
per year. Taking the original assumptions for field
corn silage yield (19 tons per acre) and taro silage
yield (29 tons per acre, or a field corn silage equiv-
alent of 16.5 tons per acre), the annual rental price
for land would have to increase to $250.00 per
acre before a rotation of corn and taro would be
economical (Table 7). This would indicate that the
present rental price is not a significant factor in the
decision to rotate taro and corn crops.

Finally, a comparison was made between the cost of
producing field corn and taro silages and the cost of
importing a silage feed substitute, alfalfa pellets. As
was done previously, the percentage of dry matter was
used as an indication of feed quality. Table 8 shows
that field corn silage has the lowest cost per ton of the
three feeds. However, both the field corn and taro
silages have a lower cost than the imported substitute.

Table 2: Present Situation

(142 Acres of Field Corn)

Variable Cost

Land Preparation 16, 367. 00
Planting 15,078, 08
Postplanting Fertilizer 8,612.00
Harvesting 4,969, 08
Storage Cost 6,994, 60
Total Variable Cost 51,620. 08
Fixed Cost
Machinery 32,950. 00
Land Rental 3,950.08
Total Fixed Cost 36,500, 09
Total Cost 88,128. ™

Source: Appendix A, Table 10.

Present Benefit

Corn Silage (in Tons) 2,698.08
{19 Tons per Acre)
Corn Silage (in Tons) 2,698. %0




Table 3: Partial Budget 2

Proposed Change: Providing Half the Silage Requirements with Taro Silage
{71 Reres of Field Corn, 82 Acres of Taro)

Additional Costs Additional Berefit

Taro Silage (in Tons) 2,378.80
Corn Silage Equivalents (in Tons) 1,333.00

Fixed Costs

Taro Planter and Corm Harvester

Depreciation 587,00
Interest 725,80
Shelter and Insurance 95. 00

Variable Costs

Lard Preparation # 2,766,090
Planting 20, 346, 08
Postplanting Fertilizer 3,326, 00
Harvesting 6, 184, 02
Corm Harvesting 3,768. 08 ]
Storage Cost 5,829. 00 |
|
i
Reduced Benefit I Reduced Costs
I
i Land Preparation 8,183.08
Corn Silage (in Tons) 1,347. 00 ! Planting 7,539.00
] Postplanting Fertilizer 4,306. 08
] Harvesting 2, 484,00
| Storage Cost 3,297.0
| Land Rent 1,500, 00
|
i
Total Annual Additional Cost 43,568, 00 I Total Annual Reduced Costs 27,309. 28
Reduced Corn Silage (in Tons) 1,347.00 | Taro Silage (in Tons) 2,378, 00
}
i
i Net Change in Profits (16,279, 82)

Source: Appendix A, Tables 9 and 10,

Note: Assuming a taro silage yield of 16.5 tons per acre and a corn silage yield of 19 tons per
acre

* Since it has been assumed that the land will be plowed once a year, the plowing cost has
been removed from the taro operation.
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Table 5: Partial Budget 3

Proposed Change: Equivalent Rmount Of Taro and Corn Acreage in Rotation
{Taro Yield of 48 Tons per Acre#, 39 Acres in Rotation)

Additional Costs Additional Benefit

Taro Silage (in Tons) 2,832.80
Corn Silage Equivalents (in Tons) 1,609.8

Fixed Costs

Taro PLanter and Corw Harvester

!
i
i
Depreciation S5¢7.08 I
Interest 723.0 i
Shelter and Insurance 95. 00 |
Variable Costs :
Land Preparationts 2, 004,00 i
Planting 14,639. 88 i
Postplanting Fertilizer 2,395.00 |
Harvesting 4,430.0@
Corm Harvesting 2,726.00 |
Storage Cost 4,194, 08 }
i
Reduced Berefit I Reduced Costs
|
i Land Preparation 9,57.0
Corn Silage (in Tons) 1,577. 0 i Planting 8,813,
J Postplanting Fertilizer 5,034. %
i Harvesting 2,984, 08
| Storage Cost 3,855. 08
1 Land Rent 2,875. 00
i
Total Annual Additional Cost 31,735.08 I Total Annual Reduced Costs 32,248. 0
Reduced Corn Silage (in Tons) 1,577. % I Taro Silage {in Tons) 2,832.00
|
| Net Change in Profits S513.08

Source: Appendix R, Tables 9 and 18, and Appendix B.
*# 58 tons of taro is equivalent to 33 tons of corn silage.

# Since it has been assumed that the land will be plowed once a year, the plowing cost has
been removed from the taro operation.



Table &: Partial Budget %

Proposed Change: Providing all silage reguirements with Taro silage
(Taro Yield of 33 Tons per Acre#, MW Acres of Taro)

Additional Costs Additional Benefit

Taro Silapge {in Tons)
Corn Silage Equivalents {in Tons)

Fined Costs

i
i
Taro Planter and Corm Harvester |
Depreciation Se7.¢0 i
|
|

Interest 725.08
Shelter and Insurance 935. 88

Variable Costs

i
|
]
Land Preparation 4,471,068 i
I
!
!

Planting 22,331, 80
Postplanting Fertilizer 3,633. 00
Harvesting 6,768, 00
Corm Harvesting 4,159. 00
Storage Cost 6, 397. 08 i
i
|
Reduced Berefit | Reduced Costs
!
! Land Preparation
Corn Silage (in Tons) 2,698, 80 | Planting
| Postplanting Fertilizer
i Harvesting
i Storage Cost
Land Rent
Fixed Costs»

Total Annual Rdditional Cost 49,132.90
Reduced Corn Silage (in Tons) 2,698.09

Total Annual Reduced Costs
Taro Silage (in Tons)

Net Change in Profits

4,770, 00
2,710.09

16, 367. 09
15,078, 0@
8,612, 80
4,969, 80
6,59 00
1,300, 00

169,00

53,089, 09
4,770.00

3,957.08

Source: fAppendix A, Tables 9 and 10, and Appendix B.
* 62 tons of taro silage is equivalent to 35 tons of corn silage.

#Fixed cost is from the fertilizer spreader which would be sold, since it would
not be used in the taro silage operation.
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Land Acres Acres Acres in Acres in

Rent of of Rotation Rotation

Corn Taro of Corn of Taro
225.00 142 (0] (o] (o]
$175.00 142 O 0 0
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2225.00 142 0 o o]
$250.00 0 (o] 76 76
8275.00 o] o} 76 76
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lpssuming the yield to be 19 tons/acre for field corn and 16.5 tons/acre
for taro.
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Table 8: Fead Cost Per Ton
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Fead Tons Alfalfa Cost
Per Equivalenta 1 Per
Acre (Tona) Ton

Alfalfa Pellets 1.0 £$181.00
Corn Silage 19 6.2 £100.09
Taro Silage 29 5.4 %149.50

1 The alfalfa equivalents were determined on a dry matter basis.
It waa assumed that the alfalfa pellets were 92X dry matter,
field corn silage was 30X dry matter, and taro silage was 17X%
dry matter.



DISCUSSION

Even though taro has been grown in Hawaii for
centuries, and is generally important as a food crop
throughout the wetter parts of the tropics, especially
in the Pacific, there are very few references to it in the
literature. This makes it worthwhile to investigate a
few of the assumptions made.

First, the conversion ratio of taro silage to corn
silage equivalents is unknown. This study uses a dry
matter basis to determine this conversion. However,
feeding trials are necessary to determine what the
actual feed conversion is. Whether the actual conver-
sion ratio is greateror less than thatusedin this study
will affect the feasibility of feeding taro silage.

Second, the yield for taro used in this study was
determined from experimental data. The actual yield
that occurs in practice may be different from those
obtained from experimental data.

Finally, it was assumed that the loader with bucket,
which is used for storing the silage, would be required
for the same amount of time as the other field corn
harvesting equipment, and this storage rate was ap-
plied to the taro operation. Since taro silage has never
been used in a large-scale operation, the required
amount of time needed to cure the silage in a trench
silo could vary. This could be important for the feasi-
bility of the project because three harvests are re-
quired for the taro crop.

The study was conducted in a framework where
silage was the only product from the taro crop. If a
major market for the corms existed, such as for chips,
poi, or baby food, and the taro tops could be made
into silage, then the feasibility of such an operation
could change. However, at present, no major market
for the corms exists, and this does not seem likely to
change in the near future.

This analysis was carried out for the Hawaiian situ-
ation. In other locations, where the yield of corn is
lower, and the cost of production for each crop is dif-
ferent, such an operation could be feasible.

CONCLUSION

This study was conducted to determine the econom-
ic feasibility of using taro silage in rotation with field
corn as a dairy feed. The partial budget analysis shows
that with an expected yield for taro of 29 tons per acre,
the taro operation is not economically feasible. A ro-
tation of taro and field corn for silage would be eco-
nomically feasible only if the yield of taro increased to

48 tons per acre. If such a yield were possible, the net
change in profits from the present situation would be
$513.00. For taro to completely replace corn silage,
the yield from taro would have to increase to 53 tons
per acre and would increase profits by $3957.00 from
the present situation. Even if such levels of taro silage
were possible, the palatability and nutritional quality
of the feed are still unknown. This presents an addi-
tional risk to the taro silage operation.

An investigation into the effects of an increase in
land rents on the feasibility of the taro operation was
also done. It shows that land rents would have to in-
crease substantially before a rotation with taro would
be economical. Presently, land rents are $25.00 per
year. They have to increase to $250.00 per year before
arotation of taro and field corn could be economically
feasible.

Finally, a comparison of the cost of field corn and
taro silages was made with an imported substitute,
alfalfa pellets. On a dry matter basis, it was found that
both field corn and taro silages are more economical
than the alfalfa pellets.
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APPENDIX A: PRODUCTION COSTS FOR FIELD CORN AND TARO

B et T e s R e e e T

Corn Operation GQuantity Unit Rate Per Value Subtotal
(Cost per Rore per Year) Unit or Cost

e coma st s ten i et T Sore Aot e A oot M TR ot A0S St AT SAdSt (LAY SoLS 0% SHMAS rpes) Ueid 4O Leis Lerme SrRAE daben Seses SHAIL S0SrD Seer bomms $0040 omi oo S St Senns Soam HOeid Soma Setee TS Smiv Semin S bl O GO SAPSS GAAS MRS $S0CR SHST SHE SAALS Sdnrm Seime Seuth St e Emear Seam PSS Seben Svbm cbate

Variable Cost
Land Freparation

Full—time Labor 2. 55 Hour 7.5@ 4,13
FPart—-time Laboar 3. 35 Hour 6. 00 Z. 19
Tractor (140 HF) @2. 55 Hour 22 44 12.34
Tractar (55 HP) . 35 Hour 3.83 3. 44
Flow @, 31 Hour c2d. 94 6. 49
Heavy Disc Harrow 2.15 Hour £7.61 18,14
Fertilizer Spreader .87 Hour 13. 38 0. 95
Light Disc Harrow 3. 99 Hour 185. 16 9. 46
Cultivator B. 28 Hour 9. 81 2. 75
Fertilizer (FPotash) 35@. 20 Lb .12 42,00
Herbicide
Lassa 3. 02 Quarts 5. 66 16.98
Atrazine 2.9590 Lbs. 1.79 4.48
Subtotal 115. 26
Flanting
Fulli-time Labor 2.2 Hour 7. 5@ 2. 2a
Part—-time Labor 2.3 Hour €. 00 i.5@
Tractor (335 HPF) @. 25 Hour 2.83 2. 46
Corn Flanter B.25 Hour 3. 39 8.10
Fertilizer (18:46:0) 3e5. 00 Lb @2.139 61.73
Insecticide (Furadan) 3.22 Lb 1.53 4.59
Corn Seed 27.78 Lb i. 0@ e7.78
Subtotal 126. 18
Fostplanting Fertilizing
Full—time Labaor 2. 2@ Hour 7. 5@ 1. 5@
Tractor (35 HP) 2.2 Hour 9.83 1.97
Sidedresser 2. 28 Hour 23. 42 4. 68
Fertilizer (Urea)l 354,02 Lb 3. 13 S5e. 5@
Subtotal 6B. 65
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Harvest ing

Full-time Labor @. 49 Hour 7. 5@ 3. 68
Fart—-time Labor 3. 43 Hour €. 02 2. 94
Tractor (14@ HP) . 49 Hour 2. 44 1l1.22
Tractor (55 HP) A. 49 Hour 9.83 4. 82
Forage Chopper @. 49 Hour 12. 2 5. 99
Forage Wagon 1 2. 49 Hour €&.71 3.29
Forage Wagorn & @. 49 Hour 6.71 3.
Subtotal 34,39
Storage Cost
Full—-time Labar 2. 49 Hour 7.50 3. 68
lL.oader with Bucket B. 49 Hour 87.27 42,76
Subtotal 46. 44
Total Variable Cost 363.51
Fixed Cost:
Ownership Cost
Tractor (148 HP) 1.22 Acre 36.99 36. 59
Tractor (55 HP) 1.2 Acre 18.71 18.71
FLow 1.0@ Acre 8.83 8.83
Heavy Disc Harrow 1.8 Acre a.85 8.85
Fertilizer Spreader 1.0@ Acre 1.19 1.19
Light Disc Harvrow 1,28 Acre 1. 88 1z2. 88
Cultivator 1.20 Acre 4,05 4. 05
Flanter 1.22 Acre 11.94 11.94
Sidedresser 1.22 Acre 6. 32 €. 32
Forage Chopper 1.22 Acre 11.19 11.19
Forage Wagon .22 Acre €. 43 €. 49
Forage Wapgon 1. 2@ Acre €. 49 6. 49
Loader with Bucket 1.224 Acre 98. 51 98. 51
Subtotal S3E. B4
l.and Rental i.92 Acre 25. @@ 25. o0
Subtotal 295. B0
Total Fixed Cost =57. 84
Tatal Cost ec. S5

ot G St A2t TS USRSt S e Bt TeOS® eSS B S b SO A e St S e S St ek SHO S TS W S Srett Sewes S1000 CoHS e AR Gebee OO ST Ladie Seemb Loten ST G S b S e S S S Sasen Sk Goeed 1004 MbRS e b e T e G S S B S Y OO v Gt S B

Source: See Apperndix A Tables 11, 12, 16, 17,and 18.
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Table 1&: Taro Operaticn Budget
Taro Operation Guarntity Unit Rate Fer Value Subtotal
(Cost per RAore per Year) Unit o Cost

vVariable Costs:
and Freparation

Full~time Labor 2. 35 Howre T S 4.13
Fart-—~time Labor @28 Houre €. Q& i.68
Tractor (14& HF) 2. 95 Hour Sl 44 1&. 34
Tractor (35 HF @ 28 Hour 3.83 2. 75
Flow 2. 31 Howr =, 94 E. 43
Heavy Disc Harrow 2.15 Howr &7.61 14, 14
Light Disc Harrow 2. @9 Hour 135, 16 G 46
Cultivator Z. 28 Howr 5.81 =
Subtotal 493,74
Flarmting
Seed Freparation 16. 2@ Hours €. Qi 6. LG
(Fart—-time Labor)
Full-time Labor i.89 Houwrs 7. S 14.18
Part—-time Labor 3.78 Hours 6. 22 EE.68
Tractor (55 HF) 1.89 Houwrs 9.83 18.58
Planter 1.89 Hours 2. 89 1.68
Fertilizer (1&6:16:16) S, aid Lb 7. 19 95. aa
Subtotal =248, 12

Postplanting Fertilizing

Full~time Labor 2. 2@ Hour 7.5@ 1.5@
Tractar (353 H @ 2@ Hour 3. 83 1.97
Sidedresser @, 2@ Howr E3. 4 4. 68
Fertilizer (Ureal al.aa b . 135 12.15
Subtotal S, 3@
Two Applications Fer Cycle 44,59
First Two Harvests (Taops)
Full—-time Labor 1.12 Hours 7. 58 8. 4
Fart-time Labor 1. 18 Hours &. 22 &.72
Tractor (142 MR iolZ Howrs =E. 44 =S 13
Tractor (35 HF) 1.18 Howrs .83 li1.@a1
Forage Chopper .12 Hours 18. 2828 13.63
Forage Wagon 10 0# .78 Hour £.71 S. 23
Forage Wagon & 0% @.78 Houwe €.71 S.23
Subtotal 75. 42

Corm Harvesting
(Firnal Harvest)

Full—-time Labor .83 Hour 7.5 6. 53
Fart—time Labor Z2.83 Hour 6. Q2 4.98
Tractor (S5 HF 2.83 Hour 9.83 8.16
Corm Harvester 2. 83 Hour 6. 69 5.55
Chopper 2. 83 Hour ie. 2z 1@a. 14
Forapge Wagon 1 2. 83 Hour €.71 5.57
Forage Wagon &2 @. 83 Hour €.71 5.57

14



Subtotal 4€. 2

Storage Costs
(Three Harvests)

Full—-time Labor @.75 Hour 7. 5@ 5.63

Loader with Bucket A. 75 Hour 87. 27 65. 45
Subtotal 71.@8
Total Variable Cost S531.14

Fixed Cost:
Owriership Cost

Twactor (14@ HFE) 1.22 Acre e 99 3. 99
Tractor (55 HF) 1.22 Acre 18.71 18.71
Flow 1.0@ Acre 8.83 8.83
Heavy Disc Harrow 1.8 Acre 8.85 8.85
Light Disc Harrow .04 Acre 1&.88 12,88
Cultivator 1.2 Acre 4,05 4,05
Flanter 1. 8@ Acre e S & 3
Sidedresser 1.9 Acre 6. 3 .3
Forage Chopper 1.a2 Aore 11.19 11,193
Forage Wagon 1 1.3 Acre G 49 6. 43
Forage Wagon & 1.8@ Acre €. 49 €. 43
Loader with Bucket 1.0@ Acre 28.51 98,351
Corm Harvester 1.0 Acre 8.33 8. 33
Subtotal S, S4
l.arnd Rental 1.22 Acre E5. Q& o5 0
Subtotal 25. 0
Total Fixed Cost 254, 54
Total Cost 785. 68

Sowrce: Appendix A, Tables 11, 1&, 16, 17, and 18.
* It was assumed that each wagon could hold 4 tons of taro silape at

1284 dry matter.
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Table ii: Equipment Prices and Uses

Field efficiencies, speed, field capacity, and use
were determined from information and methods outlined

in the Agricultural Engineers Yearbook, 1982; W. Bowers

Fundamentals of Machine Operation; and C. Culpin, Farm

Machinery.

Source: Machinery prices were from Honolulu fare machinery dealers as of Novesber 1983.

b

Implexent iList {Field | Speed {Effectivellse i
IPrice jEfficiency | (MPH) iField | {Hours Per |

i ($) | {(Fercent) ! tCapacity iCrop Acre) |

! | | {{Acres | |

| | i |Per Hour)| H

Field Equipment | i | ! | |
Tractor 148 hp 1 52,008,080 | ] ! I 1.04 |
Tractor 35 hp | 25,000.80 | | | ! .89 i
Plow | 7,688.80 | 80.00 | 4.15 ] 3.22 | 8.31 |
Heavy Disc Harrow ! 12,008,008 | 77.00 | 4,0 I 6.84 1 2.15 1|
Fertilizer Spreader ] 900.00 | 70.60 | 5.0 i 13.98 i e.87 |
Light Disc Harrow with | 11,200.00 | 77.80 | 5.0 I 18.36 i .89 |
Herbicide Rpplicator i | ] | ] |
Cultivator 1 3,908.00 | 73.08 | 5.8 i 3.54 | 0.28 |
Corn Planter with i 11,508.80 | 55.08 1 3.0 | 4.00 | 8.25 |
Herbicide and Fertilizer | | | i | i
fipplicators i | ] ] ! ]
Sidedresser i 5,300.80 | 0.8 | 3.5 ] 3.0 | 8.20 |
Forage Chopper I 8,500.082 1 68.82 | 3.75 i 2.05 | 0.49 |
Forage Wagon 1 | 7,000.00 1 60.88 | 3.73 ] 2.85 | 0.49 |
Forage Wagon 2 | 7,000.80 | 60.80 | 3.75 | 2.05 | 0.49 |
Loader with Bucket 1140, 000,00 | | I ! i

] | ! | ] i

Special Taro Equipment ! | { I i |
Taro Planter | 2,000.00 | 35.00 | 2.0 } .53 | 1,89 |
Corm Harvester I 10,000.80 | 68.8 | 275 ! .28 1 0.83 !

!



Table 1¢: Fixed and Variable Costs

Implement Use Total Total Fixed Variable

{Hours Hours Fixed Cost Cost
Per Acre) {for 142  Cost Per Acre Per Hour

Acres) ($) ($) ($)
plow 2.3{ 44, 02 1,883.76 8.83 20.9%
heavy disc 8.15 21.39 1,257.88 8.85 §7.61
fert. spreader 0.97 9.9 168, 38 1.19 13.58
light disc 2.99 12.78 1,828.48  {2.88 185. 16
cultivator 2.28 39.76 574.93 4,85 9.81
corn planter 8.25 35. 5 1,895.29 11,94 32. 3%
sidedresser 0.20 28.48 897.88 6.32 23. 48
chopper .49 £9.58 {,589.5¢  11.19 12.22
forage wagon 1 0.49 69,58 921.08 6. 49 6.71
forage wagon 2 0.49 69.38 921.08 6. 43 6.7
tractor 148 hp i.04 147.68 5,195.67  36.59 22. 44
tractor 53 hp 1.29 183. 18 2,636.25 18.71 9.83
loader 8.49 £9.58 13,988.33  98.51 87.27
taro planter 1.89 268. 38 326,50 2.38 2.29
corm harvester 8.83 117.86 999. 17 7.0 6.04

Source: Time requirements for implement use were
determined using methods outlined in W.
Bowers, Fundamentals of Machine Opera-
tion, and C. Culpin, Farm Machinery.
Costs were determined from the price of
the implement from a Honolulu farm
machinery dealer as of November 1983,
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Table 13: Corn Production Operation

Corn (Operation

Implement Size

Power Unit

Land Preparation

Plowing

Heavy Disc Harrow
Fertilizer Spreading
Light Disc Harrow

Cultivator

Planting
Corn Planter

Postplanting Fertilizing

Sidedresser
Harvesting
Forage Chopper

Forage Wagons

Storage

Loader with Bucket

& bottom, 16" spacing Moldboard Plow
17 Feet wide, 22-26" disk

3 point hitch, 1,400 Lbs. capacity

21 feet wide with herbicide applicator
8 feet wide, sweeps

8 row planter, 30" spacing, with Fertilizer
and insecticide applicators

6 row

3 row, 30" spacing drawn chopper
672 cubic foot capacity

138 flywheel hp, 2 cubic yards bucket capacity

{
!
|
|
J
I
!
]
!
f
!
t
I
i
I
i
!
i
!
l

148 hp tractor

148 hp tractor
35 hp tractor
148 hp tractor
55 hp tractor

55 hp tractor

59 hp tractor

14@ hp tractor
55 hp tractor

1cader




Table 14:

Taro Production Operation

Land Preparation
Plowing

Heavy Disc Harrow
Light Disc Harrow

6 bottom, 16" spacing Moldboard Plow
17 Feet wide, 22-26" disk
21 feet wide with herbicide applicator

140 hp tractor
140 hp tractor
140 hp tractor

Cultivator

Planting
Taro Planter

Fertilizing
Sidedresser

Harvesting
Forage Chopper
Forage Wagons
Corm Harvester

Storage
L.oader with Bucket

]
i
|
|
|
1
|
|
i
|
Postplanting ]
|
|
i
|
|
]
|
]
|
|

8 feet wide, sweeps

2 row planter, 24" spacing, with

fertilizer applicator

7 row, 24" spacing

3 row, 24" spacing, drawn chopper
672 cubic foot capacity \

3 row, 24" spacing

130 flywheel hp, 2 cubic yards

bucket capacity

55 hp tractor

55 hp tractor

55 hp tractor

140 hp tractor
55 hp tractor
self-propelled

loader

Taro (transplanter) Planter with

Table 15: Equipment Used for Each Crop
Corn Operation | Taro Operation
!
1- 140 pto hp Tractor 1 1- 140 pto hp Tractor
1- S5 pto hp Tractor ] 1- 55 pto hp Tractor
1- plow | 1- Plow
1- Heavy Disc Harrow | 1- Heavy Disc Harrow
1- Fertilizer Spreader | 1- Light Disc Harrow
with Herbicide Applicator I 1- Cultivator
1- Cultivator i 1-
1- Corn Planter with i Fertilizer Applicator
Herbicide and Fertilizer Applicator ! 1- Sidedresser
1- Sidedresser ] 1- Forage Chopper
1- Forage Chopper 1 2- Forage Wagons
2- Forage Wagons { 1- Corm Harvester
1- Loader with Bucket 1 1- Loader with Bucket
i



Table 16: Fertilizer Costs

Element Fertilizer Amount Uit Frice Fertilizer Frice
L.b Fer of Cost Fer Fer Lb
Acre Fertilizer($) Acre (%) ($)
N Urea 350, 2 292, 0 S5i.1@ @h.13
K Muriate of 35@. 1A S42. 58 4. 44 7
Fotash
F Di-—-Bmmonium 325, 0@ 381, 41 &1.82 vi. 193
Fhosphate
18:46:02

Sowrce: Prices obtained from Honoluala fertilizer companies for shipments

of E@-ton lots in November 19835,

Herbicide Amount Unit Brice Herbicide Frice Fer
Lb Fer of Cost Fer Urit
Acre Herbicide (§) RAcre ($) (%)
Lasso 3 Guarts 113.&8%5 Per 16€. 99 S. 66 Per
3 Gallons Guart
Atrazine .Sl 44,75 Per 4.48 1.79 Per
&5 Lb Ban Lb
Total 1. 47

Source: Honolulu agricultural chemical companies in November 1983.
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Table 18: Ingsecticide Costs

Irsecticde Amount Urmit PMrice of Insecticide
L.b Fer Insecticide Cost PFPer Acre
Acre (% ($)
Furadan™ ~— — — 7 Ssien T T T T T T T T T &8, 5BF Fer - T T T T T T T .59 T
1@% Granules 52 Lb Bag
Total 4,59

Source: Honolulu agricultural chemical companies in November 19835,

APPENDIX B: LINEAR PROGRAMMING MODEL TO DETERMINE
FIELD CORN AND TARO ACREAGE

Variables
X. = corn acreage (one harvest per year)
X, = taro acreage (three harvests per year)
R. = corn acreage (rotation)
R, = taro acreage (rotation)
S = total amount of silage required, in tons
C. = variable cost per acre of corn
C, = variable cost per acre of taro
A. = amount of silage per acre of corn, in tons
A, = amount of silage per acre of taro, in tons
L = land charge per acre

TVC = total variable costs

Objective Function
Min. TVC = (C. + L) X, + (C, + L)X, + (C, + 1/2L)Y R. + (C, + 1/2L)R,

Subject to the following constraints:
A X+ R)+ A (X, +R) = S

R, = R,
1/2R, + 1/2R, + X, + X, € 142

21
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APPENDIX C: CONVERSION OF TARO SILAGE TO CORN SILAGE

EQUIVALENTS

Taro Tons Per Corms  Total Each Harvest Dry Matter Percentage at

Harvest Acre (Tons) (Tons) as a Percent Level Each Dry
{Tops) of Total Yield (%) Hatter Level
Tops 2.7 2.1t 9.38 1.0 1.13
Tops 8.39 8.39 29.84 i2.09 3.48
Corms + Tops  11.17 6.62 17.79 61.58 21.08 12,93
Total 28,89 17.54

Source: J. R. Carpenter and W. E. Steinke in Taro: A
Review of Colocasia esculenta and Its Poten-
tials, ed. Jaw-Kai Wang.

An overall dry matter percentage of 17 was used for taro
silage to determine the corn silage equivalents. Using
30 percent as the dry matter for corn silage, it would
require 1.76 tons of taro silage to be equivalent to 1.0
ton of corn silage.



DISCLAIMER

Reference to a company or product name does not imply approval or recommendation of the product by
the College of Tropical Agriculture and Human Resources, University of Hawaii, or the United States De-
partment of Agriculture to the exclusion of others that may be suitable.

Hawaii residents may order single copies of this publication free of charge from county offices. Out-of-State inquiries or bulk orders should be
sent to the Agricultural Publications and Information Office, College of Tropical Agriculture and Human Resources, University of Hawaii, 2500
Dole Street, Krauss Hall Room 6, Honolulu, Hawaii 96822. Price per copy to bulk users, $.60 plus postage.
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