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Four-Wheel Drive Tractors In North Dakota 

- Their Uses and Reason for Purchase 
Daniel D. Hofland and Roger G. Johnson 

The introduction of high·horsepower, fou r-wheel drive tractors by major 
manufacturers has a llowed formers to increase their machinery size to new 
levels. North Dakota has led all states in the purcha se of tractors over 140 
horsepower. 1 To investigate information on the uses made of four-wheel drive 
tractors and the reasons for their purchase, a survey of four·wheel d rive tractor 
owners was conducted in 1972.2 Interviews were conducted by personal visits and 
by telephone. Respondents' names were obtained from implement dealers. Sixty
seven farmers owning four-whee l drive tractors for at least one year answered 
the survey. Thirteen respondents owned two four-wheel drive tractors, resulting 
in data concerning 80 tractors. 

Relation of Trador Size to Cost and Use The oldest size group was that group having 
less than 125 horsepower. The fact that this size Average tractor age hours of use per year, 
tractor has been on the market longer than theand purchase price of four tractor-horsepower larger size tractors largely accounts for higher groups are presented in Table 1. The drawbar
average age.horsepower figures were derived from Nebraska 

tractor tests, using the maximum drawbar horse Although the larger tractors cost considerably 
power recorded with ballast and with engine run more than the smaller ones, the cost per horse
ning at the manufacturer's rated speed. Hours per power varied only from $100 for the smallest 
year was the figure indicated on the tractor's hour horsepower groups to $116 for the 150-179 horse
meter as given by the respondent. Purchase price power group. When allowance is made for the 
was the actual price the farmer paid. Where trade differences in date of purchase, the purchase price 
ins were involved, the respondent was asked to per horsepower is nearly constant among size 
add to the money paid the estimated market value 
of the trade-in. 

Table 1. Hours of Use Per Year, Age, and Purchase 
The average tractor included in the survey Price by Four-Wheel Drive Trador-Horsepow

had 149 drawbar horsepower and was used 749 er Categories 
hours per year. The larger four-wheel drive trac
tors were used more hours per year than the small Hours Tractor 
er ones, as is indicated by the data in Table 1. Horsepower Average of Use Age Purchase 

Groups Horsepower Per Year in Years Price 

Hofland was a graduate research assistant and Dr. John- Less than 125 117 607 4.6 $11,700 
son is professor, Department of Agricultural Economics. 125-149 140 736 3.2 15,636 
1 Erlandson, Gordon W., "Trends in Sales of Farm Tractors," NORTH 150-179 167 829 2.1 19,300 

DAKOTA FARM RESEARCH, Vol. 31, No.1, pp. 20-22. 
2 Hofland, Daniel D., 1973, "Economics of Large Horsepower Ma- More than 175 277 917 4.3 30,280 

chinery Systems," MS Thesis, North Dakota State University, Fargo, Average 149 749 3.2 16,527North Dakota, 159 pp. 
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groups. With nearly the same purchase price per 
horsepower, the higher annual use of the larger 
tractors reduced the annual ownership costs per 
horsepower hour. 

Four-wheel drive tractors are mainly used for 
t illage operations. All of the farmers had smaller 
two-wheel drive tractors for operations requiring 
less power, such as seeding and row crop cultiva
tion. The type and size of implements pulled by 
tractor size group is presented in Table 2. 

Table 2. 	Types and Sizes of Implements Pulled by 
Four-Wheel Drive Tractor-Horsepower Cat
egories 

Average Acres 
Per Cent Width Per 

Horsepower Groups Pulling in Feet Hour 

Field Cultivators 
Less than 125 100 28.6 15.7 
125-149 84 30.8 17.8 
150-179 93 35.0 21.6 
More than 175 100 34.2 31.8 

Moldboard Plow 
Less than 125 23.5 9.3 4.0 
125-149 54.5 11.1 5.3 
150-179 40.0 11.3 4.7 
More than 175 67.0 13.3 6.5 

Chisel Plow 
Less than 125 0 0 0 
125-149 43.6 25.2 14.0 
150-179 26.7 27.0 15.2 
More than 175 66.7 27.5 18.2 

The most common implement pulled by the 
four-wheel drive tractor is the field cultivator. The 
fact that moldboard plows and chisel plows are 
not used throughout North Dakota accounts for 
the lower percentage use. Tandem disks were 
pulled by 21.2 per cent of the four-wheel drive 
tractors surveyed. The width of the implement 
pulled generally does not increase as rapidly as 
the ho sepower of the tractor. Larger tractors 
tended to be driven faster, which may account for 
the relatively small size equipment pulled by the 
larger tractors. 

Farm Expansion 

All survey respondents increased total farm 
horsepower with the purchase of their four-wheel 
drive tractor. Most farmers traded a smaller trac
tor for their four-wheel drive tractor. However, 
22.5 per cent purchased their four-wheel drive 
tractor without a trade-in. The average increase in 

horsepower, including those who did not trade, 
was 78.6 horsepower. 

Operators who traded for a higher horsepower 
four-wheel drive tractor or added the four-wheel 
drive tractor without trade-in planned either to 
handle more land, operate their present land with 
less labor or be more timely in performing field 
operations. The data in Table 3 relate farm expan
sion to total farm horsepower increase. The draw
bar horsepower difference between the four-wheel 

Table 3. 	Number of Farm Operators Expanding Their 
Operation Since the Purchase of Four-Wheel 
Drive Tractor by Horsepower-Increase Cate
gories 

O~erators Exponding 
Increase in Operators Not Average 
Horsepower Expanding Acres 
Categories Operation Number Increase 

Less than 40 13 4 810 
40-80 20 7 660 
More than 80 8 15 1,043 
TOTAL 41 26 907 

drive tractor and the replaced tractor were sep
arated into groups by 40 drawbar-horsepower in
crements. The number of acres farmers expanded 
since purchasing their four-wheel drive tractor 
was calculated for each group. 

A majority of those questioned, 61.2 per cent, 
had not expanded their farming operation since 
purchasing their four-wheel drive tractor. How
ever, among respondents with over an 30-horse
power increase, 65 per cent had expanded their 
farming operations by an average over 1,000 acres. 

Many large farm operators obtain economies 
of size by handling more acres per total farm 

Table 4. Actual and Estimated Maximum Crop Acrel 
Per Total Farm Horsepower by Farm Size 

Estimated 
Maximum 
Acres Per 

Horsepower 
Actual With No 

Farm Size Acr.s Per Additional Per Cent 
Group Horsepower Labor Increas. 

Less than 1,000 Acres 3.48 4.91 41.1 
1,000-1,999 5.60 8.54 52.5 
2,000-2,999 7.21 8.70 20.6 
3,000-3,999 9.35 11.36 21.5 
More than 3,999 14.24 17.49 22.8 
Average 7.17 9.50 32.5 
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drawbar horsepower than their neighbors with 
smaller farms. The data in Table 4 show the num
ber of acres presently farmed per total drawbar 
horsepower, as well as the farmer's estimate of 
maximum acres he could operate with his present 
labor. Acres of cropland per total farm horsepower 
w as calculated for five farm size groups. 

Acres farmed per total drawbar horsepower 
increased with the size of farm. Part of the differ
ence is explained by the fact that the larger farms 
were not cropped as intensely as the smaller 
farms. However, it appears that the operators of 
larger farms do make more efficient use of their 
tractor power. 

Farmers in all farm size groups estimated that 
they could increase the acreage farmed with their 
present tractors and labor. The operators of small
er farms felt they could increase acreage by the 
greatest per cent, while the operators of the larger 
farms estimated the greatest absolute increase in 
acres handled per total farm horsepower. 

The fact that all farm operators felt they could 
handle more land if it were available gives evi
dence to the existence of an over-capacity of trac
tor horsepower on farms. The environment for the 
future expansion of farms having four-wheel drive 
tractors, it would seem, is favorable. 

Reasons for Four-Wheel Drive 
Rather Than Two-Wheel Drive 

Reasons for purchasing a four-wheel drive 
tractor rather than a two-wheel drive tractor may 
be useful information to farm operators consider
ing the purchase of a large tractor. The respon
dents were asked the principle reason for pur
chasing a four-wheel drive tractor over a two
wheel drive tractor of similar power. The re
sponses were segregated into eight general cate
gories. The most popular response was "more trac
tion", which describes the ability of a four-wheel 
drive tractor to outperform a two-wheel drive 
tractor in adverse conditions. The second most 
frequent reason, "more power," referred to the 
unavailability of very large horsepower two-wheel 
drive tractors. "Pulling capacity" described the 
ability of four-wheel drive tractors to pull larger 
loads in varying conditions. "Economy" refers to 
the purchase price and operating cost per horse
power. "Pulling capacity" and "economy" were 
the third and fourth most frequent reasons men
tioned. The fifth and sixth most noted reasons 
were "labor" and "flotation." "Labor" describes 
the labor-saving possibilities of large horsepower 
four-wheel drive tractors and "flotation" refers 
to the ability of these tractors to operate in wetter 
conditions. "Comfort," the seventh reason, refers 

to the smoother r ide and easier handling over 
rough terrain which is characteristic of many four
wheel drive models. "Maintenance," the least fre
quent reason given, denotes ease of ser vicing. 

Each respondent was also asked whether his 
four-wheel drive tractor had lived up to his ex
pectation. Forty-nine respondents said t hat it had, 
12 indicated it had more than lived up to expecta
tion, and only six said the tractor had not met 
their expectation. 

(From the Director •.. from page 3) 

the United States of America achieved a position 
of world leadership among nations because of the 
willingness of its citizenry to develop and m ain
tain a strong food and fiber production system. 
Nowhere in our democracy is there a better exam
ple of the individual citizen, st ate governments, 
federal government and the private industry sec
tor working in harmony to provide an abundance 
of agricultural products, not only for our cit izens 
but also for a significant portion of the other 
world nations' populations. 

Thus, with our nation's government observing 
its bicentennial year in 1976 and the state agricul
tural experiment stations observing their centen
nial year in 1975, we might take this occasion to 
speculate what has happened to agriculture in the 
past hundred years compared with what may 
happen during the next hundred years. 

During the past century, we have learned how 
to produce food and fiber by a relatively small 
percentage of our population through a combina
tion of scientific knowledge, individual producer 
incentive and .an advanced processing, packaging 
and marketing system. Generally, this has been 
highly successful. However, the present system is 
based upon consumption of energy resources pre
dominantly generated from the fossil fuels which 
are not self-replacing. 

Therefore, for the coming century it will be 
necessary to more carefully analyze the ener gy 
consumption from fossil fuels for agricultural pro
duction with a view toward both conservation 
and ultimate replacement for them. This, together 
with maintenance of productive soils, will be 
among the major challenges of the future for 
meeting the food and fiber needs of our national 
and international peoples. 

The state agricultural experiment stations are 
capable of a major contribution toward meeting 
these challenges. 
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