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INTRODUCTION

In the past few years there has been a major research and extension
effort in enterprise analysis and organization at Cornell University.
Enterprise analysis is a means of examining a farming operation by intensively
looking at its parts and how the combination of those parts impacts on
profitability. On a cash crop farm, the parts examined the different
crop enterprises grown. Using enterprise analysis, farm managers can find
the weak links or enterprises in their operation and determine crop
enterprise combinations which would be more profitable given the labor,
field machinery and land resources available. '

The extension efforts in enterprise analysis focus primarily om those
farms that are not expanding. The program is designed to assist managers
of these farms in finding more profitable ways of utilizing their resources.
This program could help a farm manager who had already decided to expand
by assisting him in developing the most profitable enterprise combinations
for the expanded operation.

The approach of looking at how to better organize the enterprises in
the current operation is especially relevant in a year with shrinking
price-cost margins or dramatically changing input costs and output prices.
The best way to avoid a substantial decrease in income is to hetter
combine and manage crop enterprises given the resources that are available
and unique to an individual farm. The Profitable Combination of Cash
Crop Enterprises program is a decision-aid which can help a farm manager
answer such questions as:

What combination of corn, beans, or other alternative crops
will maximize profit this year? Over the long run?

What size machinery and equipment is needed?

' What are the economic gains from timeliness with larger
capacity machines?

Can I operate additional land with my present sized machinery?

What is the impect of a government acreage diversion program
on my croepping program?

The computer model gives a farm manager a planning budget; that is,
an estimate of what profit would be over a planning horizon of at least
one crop year. It does not give a day to day operating plan. The main
objective is to formulate a working plan based upon individual manager
expectations with respect to machinery performance rates for land
preparations, planting and harvesting; expected number of working days;
and prices. In practice, of course, above and below average seasons are
realized and planting and/or harvest plans will have to be adjusted.




PURPOSE OF REPORT

The purpose of this report is to set forth the objectives and procedures
of a three-day advanced farm management school on Profitable Combination of
Cash Crop Enterprises including the outline of each day's activities,
discussion of worksheets used, and interpretation of output,

This report should better prepare one for making the decision whether or
not to conduct such a school in their county or multi-county area and
also provide a basis for conducting such a school.

OBJECTIVES OF SEQUENTIAL SCHOOL

There are three main objectives of the sequential school. The first
‘objective is to improve the farmer participants' understanding of the
importance, construction and use of enterprise budgets. A second objective
is to develop this understanding by constructing enterprise budgets for
each participant's farm. The third objective is to further develop this
understanding by determlning the best combination of cash crop enterprises
given the partlclpant s unique set of circumstances and available resources.

PILOT SEQUENTIAL SCHOOﬁ

A pilot sequential school was conducted in February and March 1979
in Canandaigua, New York. Farmers from seven different farms attended.
In addition to the authors, three regional cooperative extension specialists,
Charles Smith, Carol McNeil and Larry Davis, participated in and were of
great assistance in conducting the school.

In general, the format and worksheets presented in this report are
those used in the pilot sequential school. This material has also been
used in classroom instruction at Cornell. A summary of the farmer
evaluations is contained in Appendix A.~

PROCEDURES

The sequential school is conducted in three full-day sessions. The
pilot school was held on consecutive Tuesdays from 9:30 a.m. until 3:30 p.m.
The cooperating agents sent a blanket invitation to thelr area and followed
up with specific farmers. This school is definitely an advanced farm
management school; a good set of records is essential. A fee of $40 per
farm was charged to cover costs of refreshments, computer time, and long
distance telephone calls necessary for remote terminal operation.



OUTLINE OF SEQUENTIAL SCHOOL

A proposed outline for each day of the sequential school is contained
in Table 1. This outline is for sessions beginning at 9:30 a.m. (after
30 minutes of coffee, doughnuts and discussion) and adjourning at 3:30 p.m.
For different starting and ending times appropriate adjustments can be made.
The morning of the first day sets the stage for what 1s to follow. The
objectives of the school, an outline of what will be done during each of
the three days, and the importance and use of enterprise budgets are covered.
A relatively elementary example and a more complex example using the
computer program for enterprise combinations were used in the pilot school.
The afternoon of the first day and all day the second day is spent in
workshop sessions. Obtaining prices, costs, restrictions and input-output
coefficients for the crop enterprises is accomplished using a set of
worksheets which are discussed in the next section of this report. After
the second day, the worksheets are complete. The first analysis is then rum
on campus between the second and third sessions. ‘

On the third day, a presentation of how the computer arrives at the
solution and a discussion and interpretation of each participant's output
ig conducted. Later, an opportunity for adjusted analyses and further
interpretation of the output is given each participant. Each farm manager
discussed the management implications of his computer output with a school
ieader who had reviewed the output beforehand.

A potential bottleneck at the third session is running adjusted analyses
on a remote terminal. With a larger enrollment the. participants should be
divided into two groups. The first group would arrive at 9:00 a.m. and
the second group at 12:30 p.m. Although the time both groups are in
attendance may overlap, the first group would be finished before the second
group is ready to do adjusted analyses. With even larger enrciiments, the
groups could come on separate days.

In the following section, major items on the agenda are discussed.
The materials and worksheets used are included and discussed briefly.
Additional information is included in the appendices.

IMPORTANCE AND USE OF ENTERPRISE ANALYSIS

The discussion of "Importance and Use of Enterprise Analysis" in the
school had three parts:

1. The general topic of an enterprise and enterprise analysis
is introduced largely through a simple example.

2. The enterprise budgets contained in An Economic Analysis of
New York Dairy Farm Enterprises}/ are used to describe the
procedure used in constructing enterprise budgets and to
illustrate their usefulness.

2JA. E. Research 78-1 by Wayne A. Knoblauch, Robert A, Milligan and
Merri L. Woodell. Copies of this reference and updated versions are
readily available from one of the authors. This publication was prepared
for use in all budget work.



Table

9:00

9:30

10:30

1G:40

11:00

12:00

1:00

3:00

9:00

9:30

1. A Suggested Agenda for a Sequential School on Profitable Combination
of Cash Crop Enterprises.
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First Day

Coffee and doughnuts

Introduction of participants by host.agents

Objectives of the school

Outline of each days activities

Discussion of enterprise budgets and enterprise analysis
A. What is an enterprise?

B. What is an enterprise budget?

C. What is enterprise analysis?

rExample computer program output

A. Information contained in the output
B. How it can be used in decision making
Workshop on enterprises and restrictions
A. What enterprises should be.considered?
B. What land resource restrictions do I have?
LUNCH
Workshop bn variable expenses
A. Major crops: corn grain, soybeans or dry beans
B. Minor crops: wheat, hay, sunflowar, cabbage, others
Preview of second day
What additional information 1s needed?
Second Day
Coffee and doughnuts

Workshop to refine variable expense data not completed
from the first day



"Table 1. ({(continued)

Second Day

{continued)

10:00 - 12:00. III. Workshop on machinery efficiency

12:00

1:00

3:00

3:15

9:00

9:30
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10:30

12:00

1:00

2:30
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1
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1:00

‘-3:00

_3:15l

3:30°

9:30

10:00
10:30
12:00

1:00

- 2:30
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Iv.

VI. .

VII.

II.
TII.

1v.

VI.

VII.

A. Land preparation
B. Planting
C. Harvesting

D. Which operations are performed for each crop

~E. When is the operation performed for minor crops

LUNCH

Workshop ﬁu labor and méchine avéilabilify

A. Hours available for field work

B, Number of machines

WOrksﬁop on drylng costs aﬁd storage.capacity

Discussion of fixed expenses

Third Day

- Coffee and doughnuts.

Example of graphically solving an enterprise combination
problem (3 input - 2 output linear programming example)

Participants are given first output and a review of
its interpretatiomn.

One-to—one workshop with adjusted analyses and
implementation discussion

LUNCH

Continuation of morning workshop and adjusted analyses

Evaluation of the school



3. A more complete and realistic farm situation is described and
the output for this farm is discussed, enter Clyde Cashcropper.
This discussion gives the participants an understanding of the
information that must be collected and a familiarity with the
output they will receive.

The example, referred to as Clyde Cashcropper, used to introduce the
concept of enterprise analysis and output is contained on the following
pages. These pages also illustrate the worksheets used to collect the
required information.

. WORKSHOP CN ENTERPRISES, RESTRICTIONS AND VARIABLE EXPENSES

- The purpose of these workshops, which occupy the late morning and
afternoon of the first day, is to gather information on crop enterprises
to be considered, land availability, variable costs, yields and prices.
In this portion we begin to refer to corn and beans as the major crops
and other crops as minor crops. This terminology is used because corn
~and beans compete directly with each other for time and machinery for
land preparation, planting and harvesting in both spring and fall.

The Crop Acreage, Restrictions and Enterprises worksheet (page 7)
and the enterprise worksheets (pages 9-18 and similar worksheets for
oats, other small grains, and miscellaneous crops) are completed in
this workshop. The farmers were asked to compile information to be used
for these worksheets in advance and to bring their farm records. Final
adjustments are completed at the second session. :

It is important here to select the relevant variable costs for all
enterprises. Since we are planning for the next yvear, current or
projected prices should be used instead of last years. For the major
crops the total selected variable expenses are used to determine the
amount of these crops to be grown. For the other crops the Net Returns/
Acre 1is used as.the program assumes constant returns for these crops. -
In this workshop the importance of variable costs are discussed and
‘examples used to determine the differences between fixed and variable
costs.

WORKSHOF ON MACHINERY EFFICIENCY

The Inventory of Primary and Secondary Tillage, Planting and Harvesting
Operations (page 19) is used for each farm manager to identify all of his
primary and secondary tillage, planting and harvesting operations. For
each operation machine size, field speed and average field efficiency are
determined. An average field capacity is then calculated. This information
is then used to identify field operations and capacities for major crops
(page 21) and time schedules for alternative crops {(page 25). The
important points are to identify which operation is to be performed on the
major crops and when operations will be performed on the minor crops. GSee
also Appendices B, Time Available and Timeliness of Field Operations, and C,
Field Capacity.



- Name C‘\g O\E, Caskcroeeer

PROFITABLE COMBINATION OF CASH CROP ENTERPRISES

CROP ACREAGE, RESTRICTIONS, AND ENTERPRISES

Type I or Qunad ar BBS! Crop Acres S 00 Corn Maximum Acres 00
Type 11 or Reated—ex ng:}:e_r Crop Acres 5QO Corn Minimum Acres O -
Beans, __5 0){ Maximum Acres ZJUD | o

Beans, SQ‘}! Minimum Acres ________O___“

MAJOR CROPS

Land Tzée Acreage Restrictions
: 1 or 2 or both Maximum Exact Minimum E
Corn | | 1 500__ |
Corn 2 S00
Beans, 50){ 1 ___5_0__@_
Beans, _‘S_Q_y____ 2 500#“_
MINOR CROPS
1 _Hay A o
2 \-)(a\;; 2 ———
s __\wheat z ]
¢ lheat < I

5

6







~9- Name e he pes
PROFITABLE COMBINATION OF CASH CROP ENTERPRISES |
ENTERPRISE WORKSHEET: CORN GRAIN BUDGET

Yield Per Acre, bu.: Type I or owned ZQO (02a) Type II or rented 85 (03a)

Price, $/bu. at harvest QZ.J?J;' (70a)
Price, $/bu. in spring (net of storage costs) 2. Y0 (70b)
Type 11
T 1 d
7pe or Owne or Rented
Units Cost per Per Acre Per Acre

-Selected Variable Expense Required Unit Expense Expense
Seed -
Fertilizer:

Nitrogen

Phosphorus, PZOS

Potassium, K20
Manure, lime, cover crop
Herbicide,-
Insecticide,
Funglcide, C
Power & Equipment:

Fuel, 01il, Grease ;

Repairs & Maintenance (does not include depreciation)
Crop Insurance
Other (Soil & plani analysis, peét management service, ...)
Custom Work Hired:

Fertilizer spreading .

Spraying L
Hired Labor o
Marketing )
Toral 95 8S

Interest on Operating Capital

7. 50 440 SO
095 095

Interest on Operating Capiltal _’Z. 50 yd 0{
TOTAL SELECTED VARIABLE EXPENSES ’ E?- 50 (02b) gi- 05 (231

Total (from above) + 2

S

Shorct-term interest rate

[}
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.':'sf;l" '77 Name-

"“, PROFITABLE COMBINATION OF CASH CRDP ENTERPRISES ;,]5if“'

.ENTERPRISE WORKSHEET SOYBEANS BUDGET' '

y Type I or owned ~3CD€(Oéa)¢_TypeVII or rentedgﬁv
Price,.$/bu at harvest °“  FEa 6. O (71a) =
P_riee, $/bu in spring (net of storage costs) 62 fi“ _(7lb)

Yield Per Acre,_bu

. Type 1L- .~

D : or_ Rented .o
LSRR e T e Uuits ,;. Cost- per :; Per Acre. .o Per Acre -

Selected Variable"Expehsef' : Reqpired :f: Unit i+ “Expemse . - Expense .-

ﬂ;Type I or Owned.'. |

Seed - .
Fertilizes:

Nitrogeﬁ'
;?205
Potassium K20

Phosphorus,

Manure,: lime, eover crop“

Herbicide,

Fungicide,

la-]
Q
%
[0}
I
K
N
iR
[
E
i
=1
o
e

Fuel Oil Grease

Maln:enance (does not include depreciation)

Repairsc;

Crop Insurance ﬁ}ﬁ' _
Other (Soil & plant analysis, pes; ﬁénegeh
Custom'Work leed TR 5

Fertilizer 5preading

Spraying

‘Hired Labqfw
Marketiﬁgf&
Total

Interest on Operatina Lapltal

lotal (from above)‘* 2 _;“iff7.f—-‘

SHort term inrerest rate

In ._erest on’ Operating Capitalf:‘__:-.'-:_.=z,:'.. s '. 3 80 a 3 5 AR

~ TOTAL SELECTED VARIABLF mpmssq,'_._'.g; '83 30 }(oab) é,} 5 l(o5b







-13- Name

PROFITABLE COMBINATION OF CASH CROP ENTERPRISES
ENTERPRISE WORKSHEET: DRY BEAN BUDGET

Yield Per Acre, cwt.: Type 1 or owned (04a) Type II or rented (05a)
Price, $/cwt. | (71a)
Type I
Type I or Owned or Rented
: Units Cost per Per Acre Per Acre
Selected Variable Expense Required Unit Expense Expense
Seed
Fertilizer:
Nitrogen

Phosphorus, P205
Potassium, KZO
Manure, lime, cover crop

Herbicilde,
Insecticide,
Fungicide,

Power & Equipment:

Fuel, 0il, Grease:

Repalrs & Maintenance (does not include depreciation)
Crop Insurance
Other (Soil & plant~ana1ysis, pest management service, ...}
Custom Work Hired:

Fertilizer spreading

. Spraying

Hired Labor
Marketing
Total
Interest on Operatihg Capital
Total {from above) =+ 2 =

Short-term interest rate b4

i

Interest on Operating Capiltal

TOTAL SELECTED VARIABLE EXPENSES ,_____"___ LnAh)l________*_ LOSW
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S LR
. AR NameCl\ld& COLS‘(\C.(“OPPE’V
PROFITABLE COMBINATION OF CASH CROP ENTERPRISES '
| ENTERPRISE WORKSHEET.m HAY BUDGET

Note: In the preparation of this worksheet be certaln to. count oﬁly'thDSe'cash
expenses and uses of labor in critical” periods that apply to this particular year.
For example, in a three year rotation only one~- third of the acres will be planted
and require’ extensive tillage" operations but ‘these expenses must be allocated to
all of the acres. . ‘Also, the yield per. acre will probably differ in relation to

the age of a particular stand of hay.: Keep in. mind we are 1nterested in per acre
expenses and labor requirements. You may wish to-use a typical year ‘in.the "
first ana1y51s and then da: the transition perlod in .an adgusted analysis. .y_"

,.']_ SR .___»; Units ;;ﬁoif Cost per _ HfPer Acre
Selected Variable Expenaeﬁfﬁ T ' V‘Required"“-' “Unit . . Expense

Seed
Fertilizer: -

Nitrogen -

Phosphofus;fﬁzosaz_ o
Potassium;‘KZDﬂfy;fif :

Manure, lime

Chemicals,

Power & Equ1pment'z _
Fuel, 0il, Grease DR e T e T iR
Repairs & Maintenance (does not_iooludafdépféoiatiohj; '_Hl'.

Other (Seil & plant analY51s, e e L e T e e

crop insurance,-...);‘=3t",-

Custom Work hlred
Fertilizer SPreadlng :tl”\"”"

§praying

Hired Labor

Marketing B T N R e S

Interaest on OPEratinﬂ Capital 1t;t,xb'--

1]
o
N
N

Total (fron above) *itﬁ:ﬁ._ e e .
Short~- term interest rate i*;1'1x"";QQjZQS:;af_‘Tt. e
[57.60

Interest on Operatinn Capital

TOTAL SPLFCTFD VARIABLE FXPEM”E

This Worksheétiisfcontinoed-Onfthé;tackaidétof;thié pagé;:
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Percentage of Yield Welghted Average
Total Hay Acreage Per Acre Yield
Age of Stand This Age Tons/Acre Tons/Acre
lst year 30 X . Z. O . ?
2nd year g3§_)_ b3 y 5 : /. 35
3rd year 30 X <. O /e 2
additional years /O X 2.0 . 2
Total 3 é.f
Price, $/Ton é§2
Gross Returns/Acre (Price x weilghted ave. yield) a2/ 9
Variabl_e Cost/Acre (from front of page) | S 7260

Net Return/Acre /6 /- yd%
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| Name C.!_\)ol_e- Cqshero{ager'-

PROFITABLE COMBINATION OF CASH CROP ENTEFPRISES o
| ENTERPRISE WORKSHEE'I‘ WHEAT BUDGET

S L i e T Units esrdest'perf : Per Acre:
Selected Variable Expense =" " - Required -f'ﬂ'Unit".3 Expense-ﬁr

Seed

Fertilizer _
Nitropen

Phosphorus,e P, 5.7
Potassium, xzo L

Manure, llme,°cover cropff'7:f.;7*if'

Herbicide,;&

Insecticide,

Fungicide,

Power & Equipment.,_-*7::””
Fuel 011 Grease': .fili'

Repalrs & Maintenance (does not include depreciation}

Crop Insurance

Other (Soil & plant analysis, pest management service,. ,)jiefil_,“

Custom Work hired

Fertilizer spreading

Hired_Leﬁor .

Marketingf

Total

Interest on Operatinh CaDiLal cE i

: "Iot il (in..Dth nmovt_) * 2 =

ShorL-term inLereet raLe *,fﬂ."kﬁ'*

Interest on Operatlng Capiral

TOTAL SELELTED VARIABLL rmmss S R R 5,2 t;/o o

This worksheer'isfcontinued on'the backside of this page.
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Yield Per Acre, bu. 5/5

Price, $/bu. X 3 SO
Returns from Grain = ZSZ; 50 ) 2. SO

Straw, amount per acre é

Price x ______.,50

Returns from Straw = SO S50

Gross Returns/Acre L07. SO
-~

Variable Costs/Acre ( S 90)

Net Return/Acre /55- /O
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.NameC\\'fd e, :C.(.:\'_S.\'\c,('oeeef

:;Q;Tj éRoFITABLE.coMBINATION OF CASH CROP ENTERPRISES
. INVENTORY OF PRIMARY AND SECONDARY TILLAGE,
©. " PLANTING AND HARVESTING OPERATIONS

Machine or Ave. i
Equipment Field Field -2 Fleld
Size: Speed Efficiency - Capacity
(mph) (Decimal) ---(Agres/hr.)

Fleld Operation:

B . - (Width in ft.

S e Dl or inches)
Primary Tillage © SRR

£.0 .80 6.3

Secondéfiixiiiégé;_:x

AE7Y . 80 2.0
5.5 80 /0.7

Plantihg;ﬁ:1?§ﬁf;f'

Dyl ol 3.5 25 3.8

Harvestingf.

80" _3.0 Lo 33
3.9

3.2







ST

PROFITABLE COMBINATION OF CASH CROP ENTERPRISES

FIELD OPERATIONS FOR MAJOR CROPS

_?rimary:Tillage:* G T R T R

Fa]_l C. \“‘ se- \ i 7

' Total'Hours/Acre = g

| Total tours/Acre

 Total Hours/acre

© fotalmours/mere 3.3 . 3.2




-2~



o/ + X + 2/ = ¥3 = h\m. 7 x o/ X & 7T “AON-TE "320 7T
agé + X + 0O = oA = m\“ b Q/ X 'l 0f "320-9T *320 11
O07 + X + T L4 =T A/ =O7/A % X oY x Fou T *390-T 390 0T
O77 + T X+ Z& =T 297 - 777ZExT 07 * T 0¢ +3da5-9T *3d05 ¢
o7 + X + Sl =TSR TS+ or * c 6T rades-1 rades g
X 4 + X =" A8h =T /A x =/ x C 61 @unp-QT sung
X+ TE + A0/ -TTEO7 =T €4 x &7 * T 6 SunL-TE 4¥H 9
A + TS + 90/ = 9507 = pH% x ,W\ x c 0€ AeR-TZ ABR G
| 7 X + S + £ 7 = AT = I x @7 x Ik 07 AeR-TT ABR ¥
I X + 98 + ©Z =o€ - 9¢ * 0/ * T 0T AeH-T Ao ¢
L X + 92r + _m,.m, = R'°s = Fal S - 2 X e 0€ Tridy-17 1TIdy 7
X + X + 99 = 9'$9 = /S X m x z 07 Trady-1 Trady T
gur3sasiey guyiuetTd uoyieIRdeig aTqETIRAY jN1oM PTOTA Aeq aag | usp/aurydEy : poTisg ioqeq

puet sanof TEIOL 103 payIoM 3o *oN

STQETIBAY  *SIH JO.'ON

ske(q jo *oN
aTqelreAy SINOH TelO0} JO aoﬂumuoaa< B _

mmomu MOhdz ZO monH4mmmo‘nAMHm mom MFHAHm<AH<>¢ mzHH

mmmHmmMMHzm momu mm<u ho ZOHH<szSOU mdm¢HHmomm







e s T 47oMM)

AT

Sury mw?.»mm

&aﬂ~ : . AR R . | | : o mmauﬂmﬁw

= o

o HN. mo%u AATLVNIALTV

9 7 ; : Furissaley

Jurjueld

e/’ uotjeiedsig puel

lqlxdjl

T d0¥0 HAILVNYILTY

-25-

nw I au . _ Hurjsoaaey

\ duriueTqg

s .I.coﬂ.mummmu.m «Emﬁ

) .ﬁ\h\

H J0¥D mia«zmmﬂc_._

e e e e e e i e 219y 124 wnsom llllllllllllllllllllllllllllllllllllllllll

v»I/IT  0¢/01T  ST/0T 0E/6 <1/6 am\w _6T/9 - 679 0E/S 07/ odm ae/y 83 NOTIIVEJO ﬂmz 3
-1¢/0T -91/0T -1/0T -91/6 -1/6 -0z/9 ~0T/9 -1¢/¢  -1¢/6¢  -TT/¢ -1/¢  -T12/% ~1/% dO¥D JATIVNEILTY
4" 1T 0T 6 8 L 9 g Y € z T

mQOmem m.EHH..

mamammum mEH.H mzoﬁnémmo QJ.MH.m mOMU mme&zmmH.‘Hd
m..mmHmmmmH.zm nﬂomu mm<0 .mo ZGHH¢ZH§DU mum<..ﬁw..momm







-27- Name CLIAL_Cé_&B&LQ@ef—F

PROFITABLE COMBINATION OF CASH CROP ENTERPRISES

GRAIN STORAGE AND CORN DRYING WORKSHEET

What is your expected variable cost (¢/bu.) for drying corn down one point?

A ¢ {2¢)

.0/ 75 ?,,J of L. P x 40¢/2aj_ = #. 007

RS kw_a,ewmcdj X St/kw = F.0/2S

-
¥ 0195

27 A ¥

What percentage moisture do you dry corn that is to be stored on the farm?

amn ngﬂ-’ /.3  (res)

Will any of your corn be stored as high moisture grain? Yes or

If yes, how much? bu. of dry corn
How much storage is available for dry corn and beans? {1,000 bu.) v d? o000

Percent vield spring plowed land is of fall plowed land 20 bo
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PROFITABLE COMBINATION OF CASH CROP ENTERPRISES ~

FIXED ESPENSES AND MISCELLANEOUS INCOME - .~ - =

Fixed Expenses

Real Estate Taxes
Depreciation
Machinery & equipment .

Building

Total
Interest on Assets
Interest paid
Farm net worth

x Return on equity capital ..

Interest on eqqityi;;; ;i¥gii P
Total g
Fixed labor éxpense
Insurances
Rental Expenses
Cash land rent

Other

Total

Miscellaneous Income (income.ﬁoﬁ.inpiﬁaé&{iﬁ éﬁyIEn;er?fiSé'b;dgeﬁj ]_”
Gas tax refunds | | - | | : . |
Government payments
Custom machine work

Other

Total
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WORKSHOP ON LABOR AND MACHINE AVAILABILITY

In this workshop total hours available for land preparation, planting
and harvesting in each labor period are determined {page 23). The number
of machine/men complements is multiplied by the number of hours worked
per day to determine available hours per day. Based on the number of days
available for field work the total hours available are divided among the
above operations of land preparation, planting and harvesting. These
calculations are recorded on the worksheet on page 23. See also Average
Days Avallable for Field Work in Appendix B.

Also during this workshop variable grain drying costs and available
storage space are calculated using the Grain Storage and Corn Drying
Worksheet (page 27).

The worksheet on Fixed Expenses and Miscellaneous Income is easily
completed using information from the participants records. This worksheet
can be completed hetween sessions with time allocated for questions during
the workshop. During the pilot school this discussion led to more questions
on the differentiation between variable and fixed expenses, Again, the
importance of variable expenses in planning of this type was explained.

CLYDE CASHCROPPER EXAMPLE

The exarple used for the school and classroom instruction at Cornell
is Clyde Cashcropper. The partially completed budgets and forms here
are from his farm. The output and adjusted analyses appear on pages 32-38,

Clyde farms 1000 acres in West Central New York. Half the farm
is capable of growing 100 bu./acre corn and 30 bu./acre soybeans while
the other half only has the potential for 85 bu./acre corn and 25 bu./acre
soybeans. Clyde and his regional Cooperative Extension Specialist
carefully £ill out all of the needed information and submit it for analysis.

In analyzing the first analvsis (or Base) Clyde notices a very high
shadow price or value of additional planting capacity. By rebuilding
his planter in the winter he hopes to increase his efficiency by reducing
breakdowns. Also his wife, Carclyn, or son, Charles, can help him f£ill
the planter with seed and fertilizer and keep it going during the lunch
hour. After inputting the changes to Iincrease corn acreage planted per
hour he recelves his first adjusted analysis. Notice here that his
returns above variable cost have increased by $4710, the number of acres
planted to corn have increased and the value of the scarce planting time
has decreased. He feels that the $4710 is an excellent return for the
changes he has made.

Clyde now decides that the optimum sovbean yield he has selectéd for
his Type I land is too low. It should be 33 bu./acre instead of 30 bu./acre.
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This change shown in the third output increases returns above variable
" costs by $4357 over the first adjusted analysis. It also shifts the
corn production entirely onto Type II land, moves some of the hay
previously on Type I to Type II and widens the difference in shadow
prices between Type I and Type II land.

With these changes Clyde now feels that he has a reasonable
expectation of how to plan his crop enterprises in a normal vear. He
can use this as a starting point and use his own expertise to make day
to day decisions during the cropping season.

THE SOLUTION PROCEDURE AND THE OUTPUT FORMAT

The first part of the third session is used to familiarize the
participants with the solution procedure used to obtain the most profit-
able organization of farm alternatlves and with the output format used
in the Program.

An introduction to linear propramming is used in discu551ng the
solution procedure. The simple case of two alternative activities and
three restrictions is used to graphically illustrate the solution
procedure. By using a series of overheads starting with the two
alternatives and one restriction and ending with two alternatives and
three restrictions with the price ratios, the basic idea of the solution
procedure can be conveyed to most participants (Appendix E). ‘

The second part of this teaching session is used to again discuss
the meaning of the output.l/ The discussion commences with the definition
of management income. Since this concept was unfamiliar to most of the
participants, additional discussion, including an example calculation
procedure would have been useful. The meaning of the enterprise levels,
price minus mdrglnal costs and shadow prices, are then discussed.

The constraining factor (in terms of resources or rates of performance)
in the computer program are owned acres or Type I land, rented acres or
Type II land, land preparation capacity or time available, planting capacity
or time available, harvesting capacity or time available, restrictions on
amounts of alternate crops that can be planted, and other special restric-
tions (see pages 33-38). In the output under Value of Scarce Resources
the shadow price of the above mentioned limiting factor is given. The
shadow price listed is the amount by which return above variable costs
would increase if one more unit of the constraining factor was available.

It can also be interpreted as the decrease in net profit associated with
a small decrease in factor availability. It can also give an indication
of how much the farm manager could afford to pay for an additional unit
of the constrairing resource. This shadow price is valid for only small
increases or decreases in available factors, for notining is indicated in
the computer solution about how much facter availability can be changed
without the shadow price belng changed as a consequence.

1 ' , :
"/As will be explained in the next section, the farm managers are given
the first analysis for their farm at this time.
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The shadow prices presented in the value of scarce resources section
of the output can indicate the most limiting factor. It gives a basis
for steps to take in improving the expected returns above variable costs
for the farm, Comparisons of the value per hour in various time periods
for land preparation, planting time and harvest time will indicate what
period in which larger capacity machines, more machines and additional
labor or more time in field during good days would be most profitable.
Similarly, indications can be found by comparing value per acre of field
cépacitieS‘in land preparation, planting and harvesting. This may help
a farm manager determine the value of custom hiring some operations
performed. The opportunity cost of restrictions on the acres of crops
or other special restrictions i1s also indicated in the output. If land
has high values and there are few scarce field times, then additional
land might be considered.

Factors that are not scarce have a shadow price of zero., If the
supply of the factor is not completely used up, it does not improve profits
~ if more of that input is made available. The output list omits those
factors that are not scarce. : '

, These prices or valuations are valid only if everything else is
constant. Thus, if the availability of the scarce land resource is

- increased, then the shadow prices of that resource and also of other
resources are likely to change. This means you must be cautious in
taking action based upon the values of the scarce resources presented in
the ocutput.

SUGGESTIONS FOR A SUCCESSFUL SEQUENTIAL SCHOOL

At the end of the second session, the information needed for the
first analysis has been collected on the worksheets discussed in the
preceding sections. As these worksheets are collected, they should be
scrutinized to be certain they are as complete and correct as possible.
Each participant should be asked to include his phone number and a good
time to reach him in case major problems arise.

In the pilot school, the completed worksheet sets were taken back
to Ithaca, the information on the worksheets entered on the input
form, and the first analysis run. This procedure assured each
participant of a first analysis for his farming operation and resulted in
the input being stored in the computer ready for retrieval for adjusted
analyses.

After the first analysis is returned and the output 1s discussed in
the third session, each participant is given time to study the first
analysis for his farm. The participant and one or more of the specialists
then discuss any questions concerning the first anmalysis and ocutline two
or three ideas for adjusted analyses. It is important to spend sufficient
time to be certain that each participant understands the information
contained in his first analysis. It is alsc erucial that the changes to
be considered in the adjusted analyses be carefully examined.
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In the pilot school, two thirty-character-per-second printing
terminals were used to run the adjusted analyses. The adjusted analyses
were run as participants completed specification of factors to change
for comparison with the base analy51s. :

A final but very important part of the third session is a discussion
of the output between individual participants and one or more specialists.
During thils discussion, the specialist(s) should be certain the participant(s)
. understand the output and discuss procedures for implementing alterations
in the farm operation indicated by the output. Due to the nature of a
pilot school with the agents not having the opportunity to fully understand .
the program, not enough time was spent on this aspect in the pilot school,
More time including follow-up work in some instances should be spent in
future sequential schools.

This section consists of several suggestions that can be useful 1n
conducting a successful school: :

1. It will be helpful to request that farm managers sign up
(including fee payment) in advance of the first session. This
will facilitate preparaticns fer the school and improve the
chances that worksheets for the first session will be completed.

2. It is important that the room arrangement facilitate the
‘completing of worksheets. The best arrangement is to have.
tables in a U-shape. Tables are a must.

3. It is important that the farm managers feel free to ask questions
and make comments. A good way to start with an informal
atmosphere 1s to have each participant introduce himself or
herself, briefly describe the operation, and discuss his or her
expectations from the school. :

4. Agent participation is crucial. The school will work best when
agents with field crops, farm management and perhaps vegetable
crop responsibilities work with faculty from Cornell throughout
the sequential school. Agents should provide leadership in
teaching, assist in completing worksheets, and work with
participants in understanding and using the output.
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APPENDIX A. TFARMER EVALUATIONS

1. Sample Evaluation Form.

2. Compilation of Responses in Sequential School.
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Evaluation
of
Profitable Combination of Cash Crop Enterprises Sequential Scheol
Location
1.z 3
I. How many of the sessions did you attend? i /17T 1T

II. How well was the purpose and direction of the school presented?
Very well Adequate Poor

(7 177 L7
III. Was the informetion required on the worksheets:
Too difficult Rot specific
to obtain Obtainsble enough
(7 {7 (7

IV. As & result of this sequentisl schoocl on enterprise amalysis, have you:

{check any that apply)
1:7 Improved your farm management skills

Become more knowledgesble in determining costs and returns for

4:7 crop enterprises on your farm
L:?I Learned sbout enterprise combination primciples
Assessed the impact on f;rm profitability of restrictions; i.e. amount
/7] of labor, acres of land, etc.
[/ Wested your time

V. What suggestions for improvements in the school would you meke?

VI. What were the most interesting parts of the school?



bl

VII. WVhat part of the school was-most~c6hfusing or in.need cf the most improvement?

VIII. How would you evaluate this sequential school in comparison to other extemsion
gponsored activities?

: Yes - No
IX, Would ycu recommend this school to your neighbors? /77 /77

Why or why not?

X. Other comments:

Thank you for your comments. They will be used to further improve the school,
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111,

iv,

© Adequate
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EVALUATION OF PROFITABLE COMBINATION OF CASH CROP ENTERPRISES
SEQUENTIAL SCHOOL IN CANANDAIGUA, NEW YORK

FEBRUARY-MARCH, 1979

How many of the sessions did you attend?

1-0
2 -0
3 -7

How well was the purpose and direction of the school presented?

Very well - 4

Q9 W

Poor

Was the information required on the worksheets:

Toc difficult to obtain - 0 (1 no answer)
Obtainable - 6
Not specific enough -0

As a result of this sequential school on enterprise analysis, have you:
1 Improved vour farm management skills,

5 Become more knowledgeable in determining costs and returns for
" crop enterprises on your farm

5 Learned about enterprise combination principles

5 Assessed the impact on farm profitability of restrictions, i.e.
amount of labor, acres of land etec.

1 wasted your time

What sﬁggestions for improvements in the school would you . make?

-1, Be more specific ahead of time as to what records, inputs, are to

VI.

be used in class.

2. None in the presentation. The possibility of having another school
in a year from now might help because we might have more ideas of
combinations of enterprises. 1 day or 2 for repeat.

3. Better explanation of determining inputs such as labor, yields, prices.

What were the most interesting parts of the school?

1. All three days were interesting and beneficial--the computer printouts
were probably the highlight but the other worksheets were all very
necessary and showed me a need to keep more detailed records.

2. The whole school was very interesting.
3. Of course day three was the most fum,

4. The relationship of planting time and harvesting dates in $/acre lost
if not done on time.
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VII. What part of the school was most confusing or in need of the most

VIII.

improvement?

1. Unfamiliar terms, but there was adequate time for éxplanations.

2. Trade offs between land preparation and planting.

3. Weather data played a key role but good data was almost nonexistent.
4, Operations time schedules.

2. Not so much the schocl being confusing as trying to interpret

yields and prices.

How would you evaluate this sequential school in comparison to other
extension sponsored activities?

1.

2.
3.
.
5

Excellent

It is the best one I have attended.
Better

Equal or better

Excellent

IX. Would you recommend this school to your neighbors?

Yes - 6 (1 no answer)
No -0

Why or why not?

1.

I think it can make you realize some costs that are involved in

"producing a crop but you have never really figured them in.

Computer technology will soon become necessary for the farm manager
to remain competitive in the business world. You have done an
excellent job of informing me of its possibilities and limitations.

Am sure that neighbors would benefit by program.
It points out the figures needed to keep track of the operations.

Makes you aware cof records and the use of analysis.

Other comments:

1.
2.

This should be a continuing program.

I think that it should be explained to all possible future farmer
students that good records are very very important to have and
really_make them realize how accurate they should be.

Already doing some evaluation. Computer could not come up with
additional information.
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TIME AVAILABLE AND TIMELINESS OF FIELD OPERATIONS

t*;fAvera e Days Avai able_for Field Work

_Q;E”Corn Yield by Plantlng .nd Harvestlng Periods (Corn Yield
SR Matrix) : = -'_ S e

'i;Corn Moisture by Plantlng'and Harvest Periods (Corn Moisture
9 Matrlx) ¥ : ERE -

Jﬁatly Variety Dry. Bean Yield by Pianting and Harvestlng Period
: (Early Dry Be n 'Reglon l)

:Late Varlety Dry;Bean Yield by Planting and Harvestlng Period
(Late Dry Bean - Region 2) .

”'.7;tﬁWheat Moisture Content by Planting and Harvest Date

x'igtB;:tSoybean Yield b
i Reglon 3)

y Plantlng and Harvesting Perlod (Soybean -

:'ff.9.7:Nutrient Comp051tion of Hay Crop Forages by Date of First
SR Cutting : : o
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FARM MACHINERY ECONCGMICS

Time Avallsble and Timeliness of Field Operations

Time asvalileble is determined by two factors: weather and lebor. A
restriction on the time available to perform field operations is the
number of days in which weather permits that given operstion. Labor
availability, in terms of number of hours worked per day, and scheduling

of operations also have an impact on the amount of work that can be
accomplished and the size of the machine reguired.

It is not only important that field operations be completed, but
also that they be performed at the proper time. In corn production,
planting end harvesting dates are important determinants of yield and
meisture content of the grain. Significant yleld reductions occur if
corn is planted beyond May 10 in Central New York. Similar relation-
ships exist for dry bean, wheat and soybean production.

Timeliness 1s elso importent in hay crop production. The major
impact is, however, on nutrient composition rather than yleld. Crude
protein content declines greatly if cutting is delayed beyond June 1.

Yield reductions and moisture content of grains and nutrient con-
tent of hay crops have far reaching implications for not only size of
wachinery required but combination of crops grown and profitability.
By increasing the size of machinery, increased ylelds and/or improved
quality mey more than offset the increased cost. By growing crops
with different optimal planting and harvesting dates, a manager may be
able to reduce pesk lebor demends and/or size of machinery.

Aversge Days Availsble for Field Workg/

Time Period Land Preparation Harvest

April 1-April 20
April 21-April 30
May l-May 10

May 1l-Mey 20
May 21-May 30
May 3l-June 9
June 10-June 19

September 1-September 15
September 15-September 30
October 1-0ctober 15
October 16-Cctober 30
Qctober 3i-November 1k

Haan & 1 FEEFOWW
.
N O &F~3J\ H o OO M

<ok b

2/ Data was recorded at the Cornell University Resesrch Farm, Aurora,
New York from 1959 through 1975. Based on soil tractability.
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CORN YIELD BY PLANTING AND HARVESTING PERIODSE/

Harvest Date .
Sept. 1- Sept. 16~ Oct. 1- Oct, 16~ Oct. 31~

Planting Date Sept. 15 Sept. 30 Oct. 15 Oct. 30 Nov. 14
----- Percent of Optimal YieldsY - - = - « -
April 21-April 30 95 97 o 98 95
May l-May 10 96 98 99 100 98
May ll-May 20 —-— 90 92 Qh 93
May 21-M=y 30 -—- -—— 8o 8k 86
Mey 3l-June 9 ——— —— —— 70 76
June 10-June 19 —— — —— 60 65

5/ Full season hybrid for Central and Western New York with approximately
2600 growing degree days. For earlier (approximately 2000 growing degree
days) hybrids, relationships can be advanced one harvest period.

_/ Yield percentages include both response to planting date and harvest
losses due to harvest moisture,

CORN MOISTURE BY PLANTING AND HARVESTING PERICDS

Harvest Date
Sept, 1~ Sept, lo- Oct,. 1- Oct, 16~ Qct, 31-

Planting Date ____Sept. 15 Sept, 30  Oct. 15  Oct. 30  Nov. 1k
-------- Percent = = =« = = = = = = =
April 21-April 30 35 30 27 24 20
May 1-May 10 - 38 33 29 25 20
May 1l-May 20 N.M. Lo 33 27 22
May 21-May 30 N.M., ¥.M. 1Ty} 30 23
May 31-June 9 N.M. N.M. N.M, 30 24
June 10-June 19 N.M, N.M. N.M, 30 25

N.M. = Not Mature
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FARLY VARTETY DRY BEAN YIELD BY PLANTING AND HARVESTING PERIOD

Harvest Date
Sept- l- Septo 16“ Octu l" Oct- 16- Octa 31"

Planting Date Sept. 15 Sept., 30  Oct., 15 Oct. 30 Nov, 14
= = = = = Parcent of Optimel Yield -~ = = - - -
April 21-April 30 —— —— ——— -— _——-
May l-Msy 10 ' m—— - ——— ——— C ame
MB-Y ll"May 20 - - - - - -
May 21-May 30 100 75 10 — ——
May 3l-June 9 100 90 ko ——— -—-
June 10-June 19 50 100 100 75 20

IATE VARIETY DRY BEAN YIELD BY FLANTING AND HARVESTING PERIOD DATE

Harvest Date L
Sept. 1- Sept., 15- Oct. 1~ Oct. 16~ Oct, 31~ -

Flanting Date Sept. 15  Sept. 30 _ Oect. 15 Oct. 30 Nov. Ih - =
..... Percent of Optimal Yield - - -~ - - = B

Apﬁ-l ﬂ-APril 30 - LT - —— - - - -

M&y l"May 10 - - - - v - —— - -

May ]—l"M&y 20 Ll - - (S - - ‘

May 21l-May 30 - 90 90 = 50 10 ---

Mey 3l-June 9 -—— 100 90 50 -

June lO-June 19 - 75 g5 50 10
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WHEAT YIELD BY PLANTING AND HARVEST pATEY

Planting Date

Harvest Date

July 20-

Sept., 1-10
Sept. 10-20
Sept, 20-0ct, 1
oct. 1-10

Oct. 10-20

Qet, 20-Nov., 1

July 1-10  July 10-20 Aug. 1 Aug. 1-10 Aug. 10-20 -
= = = = = ~ Percent of Optimm Yield - « « - -

ol ol 9l
98 100 100
88 9 90
78 80 80
60 62 65
Lo : 47 50

90

98
88

80
65
52

85

95
85
5
62
52

a/ For Central New York, For areas of Western New York with longer fall
growing periods, the estimated yleld potentials can be shifted back one

planting period.

For areas with shorter falls, such as higher elevations  fi-:

or Northern New York, the potentials should be moved up one perlod,

WHEAT MOISTURE CONTENT BY PLANTING AND HARVEST DATE

Harvest Date R

July 20- T

Planting Date July 1-10 July 10-20  Aug. 1 Aug, 1-10  Aug, 10-20

------ v = ~DPercent = = = = « - ~ = ~ R
Sept. 1-10 18 13 12 12 12
Sept. 10~-20 20 15 .13 12 12
Sept, 20-Oct. 1 22 16 13 12 12
Oct. 1-10 25 18 14 12 12
Oct. 10-20 30 20 15 13 12 .
Oct. 20-Nov. 1 35 25 20 15 12




i i ‘Harvest Date :
'Sept. 15 Sept. 30 Oct. 15 Oct. 30.

‘ “."' - - Percent of 0ptimal Yielé. neee

NUTRIENT COMPOSITIOI\T OF HAY CROP FORAGES

Nutrient Cc si‘tion _
. Crude Protein R .TDN'

| Non-Legime Forsge e,
' J‘une 15': o

| J‘uly' 15 g '




-53-

APPENDIX C. FIELD CAPACITY

1. Field Capacity Formula

2. Farm Machinery Characteristics
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FARM MACHINERY ECCNOMICS

Field Capacity

The field capacity of a machine is & function of the machine capacity,
field efficlency and cperating speed.

Machine capacity is the width of the mechine. TFor example, with &
grein combine it is the width of the grain head, for & corn planter machine
width 1s the number of rows times the row spacing. :

Field efficiency is the percentage of the theoretical field work sccom-
plished after deducting for losses resulting from fallure to use the full
width of the machines, turning and idle travel at the ends, clogging, fill-
ing and adjusting seed, fertilizer and sprey materials, unloading harvested
crops, machine adjustments and minor repairs, lubrication, snd other minor
interruptions, It excludes waiting for supplies, wagons or trucks, major
breakdowns, and daily service activities. Field efficiency for a particu-
lar machine varies with the size and shape of the field, field obstructions,
pattern of the field operation, crop yield, moisture, and crop conditions,
and the size of the machine also influences the field efficlency. Effi-
ciency is reduced as larger machines are used, For example, the efficiency
of corn planters and corn tillage tools is reduced about one percent for
each row added, discs about one percent for each 30 inches of added Wldth
and moldboard plows about two percent per bottom added.

The speed of the implement is influenced by the size of power unit,
effective speed of the implement, the draft of the implement, the physical
characteristics of the land, and the dexterity of the operator. Generally,
the effective speed of the implement determines the rate of travel.

The amount of work that a machine will accomplish can be computed by
using the following formulas:

Field capacity = width of speed field
(Acres/hour) machine  x (m.p.h.) x efficilency
(inches) {decimal)
100

Field capacity _ width (f%.) x speed (m.p.h.) x field efficiency (decimsl)
- (Acres/hour) 8.05
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FARM MACHINERY CHARACTERISTICS

Estimated
Life Speed Field
Machine (hours) mph Efficiency (%)
Moldboard or dise plow 2,500 3.5-6.0 TO-20
Chisel plow 2,500 L.0-6.5 T70-90
Subsoiler 3.0-5.0 T70-S0
Land plane 2,500 —————— -
Powered rotary tiller
3~ inch increment of cut 1.0-5.0 70-90
Harrow, single disc 2,500 3,0-6.0 70-90
Harrow, tandem disc = 2,500 3.0-6.0 70-30
Harrow, offset or heavy tandem disc 2,500 3.0-6.0 70-90
Harrow, spring tooth ' 2,500 3.0-6.0 70-90
Harrow, spike tooth 2,500 3.0-6.0 T0~90
Cultipacker ) 4.5-7.5 70-90
Rotary hoe 2,