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Introduction

The Agricultural Extension Service and the Department of Agricultural Eco-
nomics of the University of Minnesota, the Tennessee Valley Authority, and the
County Extension Services of four counties in central Minnesota are cooperating
in a fertilizer demonstration project and in a farm management service. The serv-
ice was initiated in 1958. It is available to a selected group of farmers who are
willing to demonstrate the value of commercial fertilizers and who have agreed to
keep farm business records. The authors wish to express their appreciation to the
farmers and the Agricultural Extension Agents for their fine cooperation in making
this report possible.

The purpose of this report is (1) to show some of the factors affecting farm
income, and (2} to obtain data in regard to farm income and expenses for central
Minnesota farms.

The project is under the general supervision of Roland Abraham, Roger Harris,
and Paul Hasbargen of the Agricultural Extension Service. Analysis of the farm
records and preparation of this report are handled by T.R. Nodland, Department
of Agricultural Economics, and Paul Hasbargen, Agricultural Extension Service.

The following tabulation shows by counties, the county agricultural agents and
the number of farm records submitted.

County County Agricultural Agents No. of records
Crow Wing Glenn Smith and Ray Norrgard 5
East Otter Tail Gerald Ness and Sherman Mandt 5
Hubbard Wm. Dorsey and John Eix 6
Todd Richard Brand and Erven Skaar 5
Wadena Miles Rowe 5
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Capital Investment

The average value of capital used per farm is shown in tablel. Capital invest-
ment per farm varied from $51, 177 to $12, 896. These data represent "book' values
and not necessarily current market values. The common practice for both income
tax accounting and farm business analysis is to depreciate all capital items each
year by an amount equal to their decrease in value as a result of use and obsolecence,
Market price, particularly real estate, has been increasing during the last several
years. As a result, the value of farm real estate as shown in table 1l tends to be an
understatement of its present market value. This is especially true in cases of
farms purchased several years ago.

Farm Earnings

Farm income in this area of the state is relatively low. The 26 farmers included
in this report had average farm sales of $10, 856 and farm purchases of $8,361, or a
net cash income of $2, 495 per farm (table 2). Farm purchases amounted to 77 per-
cent of total farm sales, leaving 23 percent to pay family living expenses, interest
on indebtedness, and for savings.

Labor earnings, the measure of financial success used in this report, have
been computed on a '"full owner'" basis. Sales and purchases for the whole farm are
shown, whether it was operated by an owner or a renter. Labor earnings are the
return to the operator for his labor and management after all expenses have been
paid, including wages for members of the family other than the operator, and a 5
percent charge on the average value of capital used in the farm business. This
places all farms on a uniform basis for comparison.

Two methods of calculating labor earnings are used. Table 2 shows the earnings
statement on a cash basis; table 3 shows the earnings on an enterprise or accrual
basis. The main difference in the two statements is in the method of handling the
net increase or decrease in farm capital. In the cash statement, the net increase
or decrease in farm capital is entered as one item (items 13 or 41, table 2). In the
enterprise statement, as shown in table 3, the net change in the inventory has been
included in each item in order to compute '"total returns and net increases' or
"total expenses and net decreases' by enterprises. Thus the average returns and
net decreases of $5,939 from dairy cows includes the value of dairy products sold,
fed, and used in the home -- with adjustments for changes in the value of the herd.
The following is an illustration using the data for dairy cows for Farm No. 19.

Value of dairy products sold $6180
Used in the home 225
Fed to livestock 28

Total value of dairy products produced $6433
Value of cows on end of year inventory $4000
Sales of cows 726
Butchered for home use 0

Total 472
Value of cows on beginning of year inventory $4800
Purchases -
Value of heifers transferred to cow herd 200

Total $5000

Net change in value of cows -274

Returns and net increases from milk cows $6159
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Table 2. Summary of Farm Earnings (Cash Statement) 1959 1

Ave. of Farm Number
Items 26 farms 19 9 21 24 7 20 13
Farm Receipts
1.Dairy cattle $1848 1757 1008 -- 1747 650 1772 2497
2.Dairy products 5672 6180 9162 -~ 8009 8765 8365 -~
3.Beef cattle 30 -- -- -- -- -- -- 781
4.Hogs 1901 4364 -- 11554 -- -- 2799 7662
5.8heep 172 - -- 814 -- -- -- -~
6.Poultry 4 -- -- -- -- - -- 40
7.Eggs 29 -- - -- -- -- -- -
8.Crops 463 3804 300 953 936 533 73 310
9. Mach. & equip. sold 188 152 143 175 278 101 87 293
10. Inc. from work off farm 346 280 312 48 941 247 682 1706
11. Miscellaneous 203 227 1726 324 107 76 298 5
12. Total farm sales  §10856 T6764 T2651 13868 12018 10372 14076 T3294
13.Inc.in farm cap. 1085 4683 3377 3325 3936 -- 1234 4709
14. Fam. liv. from farm 31 373 94 353 234 520 252 386
15. Total farm receipts $12252 21820 Te6122 17546 Te188 10892 T5562 T8389
Farm Expenses
16 Dairy cattle bought $ 457 -- -- ~- -- 110 470 --
17. Beef cattle bought 110 -- -- -- -- .- -- 2870
18. Hogs bought 35 35 - -- -- -- -- 420
19. Sheep bought 35 -- -- 45 .- -- -- 525
20. Poultry bought 4 - -- 8 -- -- -- --
21. Misc. livestock ex. 310 225 359 151 378 91 436 720
22. Feed 1597 543 878 4845 369 584 2222 3872
23, Fertilizers 428 226 699 1020 372 90 320 442
24. Other crop expenses 369 700 405 554 464 59 220 551
25. Custom work hired 645 649 442 1258 225 526 677 --
26. Gas, oil, grease{f. sh.) 656 682 633 728 1070 360 491 592
27. Rep.tract., trucks,autos290 213 227 333 492 383 258 393
{farm share)
28. Rep.farm real estate 113 30 133 16 38 118 174 400
29. Rep.crop&gen. mach. 216 426 184 143 588 139 228 654
30. Rep. livestock equip. 57 -- 101 73 48 41 144 69
31. Wages of hired labor 268 516 541 101 137 -- 648 20
32. Elec.expense(f. share) 216 123 227 119 157 203 34] 335
33. R. estate&personal
prop. taxes 469 475 390 300 442 536 347 377
34. Tel. &gen. farm ex. 169 93 218 93 179 230 207 137
35. T.cash oper. exp. $6444 4936 54306 9787 4959 3470 TI83 12377
36. Mech.powerbot{f.sh.) 606 75 -- -- 2000 -- 1013 --
37.Crop &gen. mach. bot 628 2975 1028 1135 452 - 670 30
38. Lvstk. equip. bought 297 2034 1410 100 40 -- 75 552
39.New r.est. improve., 386 2323 502 -- 537 -- 418 300
40. Total farm purchases$8361 T234Z 8376 TI022 7988 3470 9359 13319
41. Dec.in farm capital -- -- -- -- -- 108 - --
42. Int. on farm capital 1392 2203 1523 1115 1510 1193 1563 1463
43, Unpaid family labor 454 -- 270 134 1620 1754 -- 539
44. Board fur. hired lab. 82 -- -- -- 50 -- 465 ~-
45. Total farm expenses$10289 T4545 T0169 T2271 TIT68 %525 TI387 15321
46. Labor earnings $ 1963 7275 5953 5275 5020 4367 4175 3068

1 Arranged in descending order of labor earnings
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Table 2. Summary of Farm Earnings (Cash Statement) 1959 (continued)

Farm Number

Items 5 1 4 8 3 2 26 22
Farm Receipts
1. Dalry cattle $1562 2006 2595 2883 1168 1927 1879 3861
2. Dairy products 3763 8926 5809 5585 4870 4396 9957 5154
3. Beef cattle -- -- -- -- -- -- -- --
4. Hogs -- 1957 336 547 4165 1932 461 757
5. Sheep -- -- -- -- -- -- -- --
6. Poultry -- -- 14 -- 10 -- -~ -
7.Eggs -- -- -- -- 444 .- -- --
8.Crops 467 -- 249 302 -- -- -- --
9. Mach. &equip. sold 185 110 247 45 86 110 274 77
10. Inc. from work off farm 1022 630 98 427 275 227 -- --
11. Miscellaneous 52 -- 101 106 139 143 194 64
12. Total farm sales $7051 13629 9449 9895 11157 8735 12765 3913
13. Inc. in farm capital 661 2823 -- - -~ -- 623 621
14. Fam. liv. from farm 281 340 397 306 439 359 217 202
15. Total farm receipts $7993 16792 9846 10201 11596 9094 13605 10736
Farm Expenses
16, Dairy cattle bought $ -~ 30 125 -~ -- -- 75 1470
17. Beef cattle bought -- - -- -- -- -- -- --
18. Hogs bought 12 -- 15 -- 50 140 -- 50
19. Sheep bought -- -- -- 250 -- -- -- --
20 Poultry bought - -- 2 -- 59 -- -~ --
21. Misc. livestock exp. 90 406 279 467 348 187 360 428
22.Feed 221 1906 1232 1219 2350 1004 1829 1326
23. Fertilizers 131 1126 228 254 279 247 284 255
24. Other crop expenses 181 480 183 414 415 299 540 385
25.Custom work hired 826 682 619 808 389 606 1122 645
26. Gas, oil, grease(f. sh.} 537 529 428 466 497 516 1144 419
27. Rep. tract. , trucks,
autos {farm share) 153 198 133 159 - 379 262 324 499
28. Rep.farm real estate 8 30 149 124 104 52 48 474
29. Rep. crop&gen. mach. 197 67 59 215 89 97 134 116
30. Rep. livestock equip. -- 60 3 55 43 73 143 13
31 Wages of hired labor -- 90 266 735 73 87 153 615
32.Elec. expense(f. share) 99 234 156 258 228 198 335 230
33. Real estate & personal
prop. taxes 314 502 672 338 233 852 648 244
34. Tel. &gen. farm exp. 90 173 103 253 271 134 200 122
35. T. cash oper. exp. 2 6513 4652 6015 5807 4754 7339 6991
36. Mech. power bot(f. sh.) -- 1350 -- -- 1300 680 760 263
37.Crop &gen. mach. bot 1160 562 360 261 376 -- 850 693
38.Lvstk. equip. bought -- 465 -- 15 88 -- -- --
39. New r.est. improve. -- 3716 -- 248 - -- - 125
40. Total farm purchases $4019 12606 5012 6539 T571 B434 8949 V072
41. Dec. in farm capital -- - 880 6 306 110 -- --
42. Int. on farm capital 713 1354 1103 957 1260 1047 1921 914
43. Unpaid family labor 539 134 405 -- 136 270 1080 --
44. Board fur. hired labor -- -- -- 351 -- 60 87 455
45, Total farm expenses $5271 14094 7400 7853 G273 6921 TZ037 79441
46. Labor earnings $2722 2698 2446 2348 2323 2173 1568 1295
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Table 2. Summary of Farm Earnings {Cash Statement) 1959 (continued)

Farm Number

23 18 16 10 12 11 6 17 15 25 14
Farm Receipts
1.7 1296 2097 1063 3057 1303 2667 2070 1299 1596 3677 618
2. 4422 7560 4603 5297 4515 5742 1485 4787 6026 12571 1534
3. -- -- -- -- - -- - - -- -- --
4. 985 -~ 732 1096 1996 686 632 -- 4221 2540 --
5. -- -~ 798 -- -- -- -- -- 1087 -- 1783
6. -- .- -- -- -- -- 52 -- - -- --
7. -- -- -- - -- -- 307 -- -- -- --
8. 891 637 117 -- 120 -- ~- -~ -- 47 2279
9. 313 76 102 453 101 37 48 9 -- 243 1125
10. 345 103 -- -- -- -- 64 _ 1576 14 -~
11. 282 97 261 133 72 - 32 -- 150 272 420
12. 8534 TO570 7676 10036 BT07 9132 4690 %095 T4656 19364 T759
13. 2564 562 42 - 2710 -- ~- 4551 -- 3012 --
14. 398 85 364 318 372 65 453 47 191 644 405
15. TIZ96 711217 8082 10354 11189 9197 BI143 710693 T4847 23020 3B8I64
Farm Expenses

16, -- 1266 340 -- 1000 500 ~- 1284 736 4486 --
7. -- -- -- -- -- -- -- -- -- - --
18. -- -- - 84 -- 35 -- 8 75 -- --
19, -- -- -- 85 -- -- -- -- .- -- --
20. -~ -- -- -- -- -- 40 -- -- -- --
21. 196 328 230 300 249 305 76 110 507 632 194
22. 294 1481 1435 835 1527 1508 818 1134 3416 4332 334
23. 519 434 392 612 202 -- 271 292 1227 645 554
24. 368 245 208 310 169 177 45 295 746 532 674
25. 278 1499 815 809 492 330 213 651 905 837 460
26. 839 685 951 768 610 688 291 707 470 1309 635
27. 343 213 272 262 277 84 129 169 731 252 389
28. 56 52 98 197 42 155 39 133 190 140 253
29. 389 237 132 466 115 98 50 -- 171 532 84
30. 337 19 22 24 27 2 2 -- 43 138 --
31, -- 131 -- 30 128 100 33 491 672 1412 --
32. 228 276 210 262 210 142 146 82 195 399 225
33. 597 465 369 502 490 640 192 498 491 494 774
34, 153 172 17 209 101 138 140 199 174 364 220
35. 4597 7503 ©B491 3755 T639 4902 72485 053 10749 T6504 4796
36. 1800 -- -- -- 2400 -- 285 2487 -- 1356 --
37. 543 562 67 185 1145 -- -- 651 1452 978 125
38. 520 5 -- -- -- -- -- 14 98 2301 --
39. -- 750 -- -- -- -- 311 800 -- -- --
40. 7460 8820 TF558 5940 9184 4902 3081 10005 TZ2299 7ZTI3§ 4921
41,  -- -- -- 2181 .- 1342 1570 -- 1394 -- 3351
42, 1743 1379 1063 1475 1411 1499 645 1371 1484 2559 1727
43, 1079 135 811 271 404 1350 134 -- -- 270 270
44,  -- ~-- -- .- -- -- -- -- .- 399 --
45, T0282 10334 7432 9867 10999 9093 5430 TI1376 15637 24367 10269
46. 1214 884 650 487 190 104 -287 -683 -790 -1347 -2105
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Family Income and Expenses

Total cash family living expenses for 15 farm families that kept records of
these expenditures amounted to an average of $2, 614 per family (table 6.) In addi-
tion, these families used farm produce valued at $331, or a total of $2, 945 for
cash family expenses plus prerequisites. Their average total income available for
payment of family living amounted to $3,857. Thus, the 15 farmers who kept re-
cords of family living expenses had an average of about $900 to use for debt retire-
ment or business expansion after all living expenses were met.

Return to Capital and Family Labor

Return to capital and family labor, as shown in table 4, represents the amount
available to the family, These data represent the operator's share of the farm in-
come. In cases of rented farms, landlord's expenses and receipts have not been in-
cluded. Interest on indebtedness paid by the farm operator is included as a farm
expense. Thus, return to capital and family labor represents the returns to family
labor, management, and the operator's equity in the farm capital used in the busi-
ness,

Net Worth

Net worth statement for those farmers who kept a complete record of all assets
and liabilities are shown in table 5. This is simply a statement of all farm and non-
farm assets that a farmer has, balanced against all notes, accounts, mortgages,
etc. that constitute his liabilities. It provides an excellent benchmark which can
be used to give a true measure of progress through the years. Without this meas-
ure it is difficult for a farm family to judge their financial progress. Debt retire-
ment is often congidered to be a farm expense, when in reality it adds to the farm-
er's net worth by decreasing the amount of his liabilities.

The average net worth of the 24 farmers who kept complete records of assets
and liabilities in 1959 was $25, 868. These farmers realized an average increase
of $1, 244 in net worth during 1959,
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Some Management Factors That Affect Earnings

Some of the variation in earnings from year to year and from farm to farm
are due to variations in prices, weather, and other factors over which the farm-
er has little, if any, control. However, there are many management factors
which are largely within the control of a farm operator Some of these manage-
ment factors are shown in table 9.

Volume or size of business in terms of work units is probably the most
important of these factors. Size of business varied from 628 work units to 270
per farm. Farms with a large business tend to have an advantage in labor effi-
ciency and in control over expenses. A well-balanced crop and livestock pro-
gram spreads the work load throughout the year and provides for fuller employ-
ment of workers.

Control of farm expenses is another important factor. One measure of this
is the power, mach., equip., and bldg. expense per work unit shown in table 9.
A second measure is that of power and machinery expenses per crop acre as
shown in table 12. Another measure can be determined by calculating the pro-
portion of farm sales needed to cover farm expenses. (Table 2: item 40+ item
12). An average of 70-75 percent of the farm sales are usually needed to pay
farm expenses. This, however, varies considerably among farmers. High costs
relative to gross income holds earnings down on some farms. However, al-
though a farmer should attempt to keep the proportion of farm expenses relative-
ly low, he cannot do this by decreasing those expenses necessary for maintain-
ing an adequate volume of production. Instead, it is usually necessary to in-
crease total expenses in order to increase the volume of sales. The purchase
of commercial fertilizers, for example, increases farm expenses. This, in
turn, will increase the feed supply under normal weather conditions and make
possible the maintenance of a greater number of livestock.

EXPLANATION OF "WORK UNITS"

The total "work units' for any one farm is a measure of the size of that
farm business. A work unit as used in this report is the average accomplishment
of a farm worker, in a ten-hour day, working on crops and productive livestock
at average efficiency or ten hours of work off the farm for pay. The number of
work units for each class of livestock and each acre of crop are presented in
table 8.

Table 8. Number of Work Units for Each Class of Livestock andEach Acre ofCrop

No. of No. of

Class of Livestock Work Units Crop Work Units
Dairy&dual-purpose cows 10.0 per cow Small grain . { per acre
Other dairy & dual-

purpose cattle 3. 5per an.unit* Truck crops 6.0 per acre
Beef breeding herd 3. 5per an.unit# Potatoes 3.8 per acre
Feeder cattle . 25per 100 1bs. Corn-husked 1.1 per acre
Sheep - farm flock 1. 5per an.unit* Corn-silage 1.7 per acre
Sheep-feeder .3per 100 lbs. Oat silage .9 per acre
Hogs .2per 100 lbs. Alfalfa hay .9 per acre
Turkeys . 5per 100 lbs. Other hay . b per acre
Hens 20.0per 100 hens Legume seed 1.0 per acre

¥ An animal unit is based on the amount of T. D. N. consumed. One animal unit
thus represents 1 dairy cow or bull, 2 other dairy cattle, 1-3 beef cows or
bull, ! feeder steer or heifer, 3-1/3 other beef cattle, 7 sheep, 14 lambs,
2-3 hogs, 5 pigs, 50 hens, or 1, 100 pounds of turkeys produced.
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Table 19. Fertilizer Application, Crop Yields, and Return
Over Cost of Fertilizer, 1959 1

Return from

Per Differ- difference in
Pounds of Fertilizer Acre¥ ence yield over
Farm Applied per Acre Yields Ferti- in cost of
Number N P,0g4 K,0 Check lized yield fertilizer %%
Corn-Grain
3 54.6 -34.2 -19.2 31. 4 69.1 37.7 $26.92
4 39 23 75 37. 4 64.2 26.8 16. 24
17 22.5 22.5 22.5 30.5 46.6 16.1 10.15
23 51 25 132 37.6 56.6 19.0 3.50
4 39 23 75 44.9 54.9 10.0 -1. 39
14 30 30 30 26.1 30.1 4.0 -4.81
3 33.7 24.0 i15.5 54.1 61.9 7.8 -5.01
9 15 15 75 52.7 55.0 2.3 -5.09
Corn Silage
20 15 15 75 12.8 27.5 14.7 95. 89
12 12 12 72 6.9 11.7 4.8 27.00
3 52 17 60 8.7 14.1 5.4 25. 30
4 46 30 22 6.8 9.5 2.7 10.94
11 30 15 67 12.7 15. 6 2.9 10,92
6 48 24 132 9.0 12. 4 3.4 7.60
12 36 20 72 8.8 11.2 2.4 5.80
8 26 16 41 6.4 8.1 1.7 4. 35
16 22 7 30 8.3 9.2 .9 . 45
6 30 10 72 10. 4 11.2 .8 ~-3.65
11 24 24 99 5.5 6.5 1.0 -3.95
Oats
19 24 8 48 30.1 54.4 24.3 6.53
3 12 12 12 36. 6 52.8 16.2 5.27
25 6 6 30 39.7 48. 7 9.0 1.94
8 15 15 15 24. 4 35.3 10.9 1.51
2 30 30 30 41.1 59.8 18.7 1.29
4 45 15 0 24.9 36.2  11.3 -2.00
10 45 15 0 47.5 50.8 3.3 -6.45
11 30 30 90 16. 9 25.0 8.1 -7.58
15 30 30 30 19.0 20.7 1.7 -8.09
1 37 37 37 20.1 22.5 2.4 -9.75
24 30 10 60 77.3 63.0 -14.3 -16. 33
6 60 20 90 44. 3 31.7 -12.6 -22. 46
1

b

sk

Harris, Roger and Hasbargen, Paul. "The 1959 Report on Test Demonstration
Farms in Minnesota'', Unpublished report, Agricultural Extension Service,
Institute of Agriculture, University of Minnesota. April 1960. This table in-
cludes data from all fertilizer fields which had unfertilized check strips in
1959,

Silage yields are given in tons; Corn-grain and oats yields in bushels.

Prices used in calculating return from difference in yield over cost of ferti-
lizer were: Corn-grain-$1.05/bu; Corn Silage-$7.00/ton; Oats-$. 55/bu;
Nitrogen-$. 15/1b; phosphorus-$. 10/1b and Potash-$. 05/1b.



