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Pee her EAN SMT TE: 

U.S. DEPARTMENT OF AGRICULTURE, 
Bureau oF PLant INpustTRY, 

OFFICE OF THE CHIEF, 
Washington, D. C., June 11, 1910. 

Srr: I have the honor to transmit herewith a paper entitled ‘‘A 
Study of Cultivation Methods and Crop Rotations for the Great 
Plains Area,” by Prof. E. C. Chilcott, Agriculturist in Charge of Dry- 
Land Agriculture Investigations, assisted by the members of his field 
staff. These men have not only attended to the details of the field 
experiments and prepared the notes for the permanent records, but 
they have also assisted in the preparation of these data for publication. 

The paper embodies the results of four years’ experiments in crop 
rotation and cultivation methods conducted at eleven stations in the 
Great Plains area. These investigations are of such a nature as to 
require a long term of years before final conclusions can be reached. 
It is believed, however, that in view of the urgent demand for infor- 
mation concerning these problems which is constantly being made 
upon this Bureau, these results and tentative conclusions and sugges- 
tions should be made public at this time. 

IT recommend that this paper be published as Bulletin No. 187 of the 
special series of this Bureau. 3 

Respectfully, G. H. Powe, 
Acting Chief of Bureau. 

Hon. James WItson, 

Secretary of Agriculture. 
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BP) 1.585. 

A STUDY OF CULTIVATION METHODS AND CROP 
ROTATIONS FOR THE GREAT PLAINS AREA. 

INTRODUCTION. 

The Office of Dry-Land Agriculture Investigations of the Bureau 
of Plant Industry has been carrying on investigations in dry-land 
agriculture in the Great Plains area since the spring of 1906. A 
large amount of data has accumulated. Urgent demands are being 
made by settlers, actual and prospective, for information concerning 
the best methods of farming in the Great Plains. It therefore seems 
desirable at this time to give publicity to such of these facts and figures 
as have a direct bearing upon this subject. It is not claimed that 
sufficient data have yet been accumulated to form the basis for final 
conclusions. It is believed, however, that these results are of suffi- 

cient importance to deserve careful consideration and that they 
throw some strong light upon the much controverted questions of 
summer tillage, continuous cropping, and crop rotation. It is hoped 
that the tentative conclusions drawn and the suggestions made may 
be useful. 

QUESTIONS ASKED. 

These investigations were undertaken to answer the following main 
questions, besides many subsidiary ones: 

(1) How can the largest average yields of four staple crops—corn, spring wheat, 
oats, and barley—through a long series of years be obtained: (a) By raising the same 
crop continuously by ordinary methods of culture now in practice; (6) by continuous 

cropping with the same crop, using the most approved methods of cultivation for 

moisture conservation; or (c) by alternate cropping and summer tillage by the most 

approved methods? 

(2) Do moisture conservation methods pay where continuous cropping to the same 

erop is practiced? 

(3) Do alternate cropping and summer tillage pay where the same crop is raised 
each alternate year? 

(4) How do simple 3-year crop rotations compare with continuous cropping, both 

with and without conservation methods, and with alternate cropping and summer 

tillage in the profitable production of crops? 

(5) What 3-year rotation has given the best results? 

(6) Which gives the best results, fall plowing or spring plowing? 
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8 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

(7) Should corn stubble be plowed or disked without plowing as a preparation for 
spring wheat? 

(8) Can summer tillage be profitably introduced into a rotation system? 

(9) Can any system of crop rotation be devised, involving the use of perennial 

grasses or legumes, or biennial legumes, which will be adapted to conditions in the 
Great Plains area? 

(10) Can green manuring be profitably substituted for summer tillage, thereby con- 

serving both the moisture and the organic matter of the soil? 

(11) What is the best method of introducing winter wheat into a rotation? 

ANSWERS OBTAINED. 

The following tentative answers have been obtained from the 
investigations. They are likely to be modified by future results. 
They are, however, based upon the best evidence obtainable in the 
present state of our knowledge: 

(1) The average yields in bushels per acre from the three methods of tillage have 
been as follows: 

Average production per acre of wheat, oats, and barley. 

Methods of tillage. Wheat. Oats. Barley. 

Continuous cropping, ordinary methods.............--------------------- 17.4 30. 2 Deal 
Continuous cropping, moisture conservation...........--....---..-------- 16.5 30.5 22.9 

_ Alternate cropping and summer tillage..............-.---.--------------- DO 44,1 30.7 

(See Tables I, II, and III, pp. 16 and 17.) 

(2) The average results of moisture conservation methods have not proved profitable 
as compared with ordinary methods where continuous cropping has been practiced. 
(See paragraph 2 of Conclusions, p. 68.) 

(3) The average results of alternate cropping and summer tillage have not proved 
profitable, as compared with continuous cropping with ordinary methods. (See 

paragraph 1 of Conclusions, p. 67.) 

(4) Simple 3-year rotations of corn, wheat, and oats, or corn, barley, and oats have 

proved more profitable than continuous cropping or alternate cropping with any one 

of these four crops. (See paragraph 3 of Conclusions, p. 68.) 

(5) Corn on either fall or spring plowing, followed by either wheat or barley on disked 

corn stubble, followed by oats on early fall plowing has given best average results. 

(See paragraph 4 of Conclusions, p. 68.) 

(6) Fall plowing has given slightly better average results than spring plowing. 
(See paragraph 11 of Conclusions, p. 69.) 

(7) Disking corn stubble, without plowing, has given better results than plowing 

as a preparation for spring wheat. (See paragraph 10 of Conclusions, p. 69.) 

(8) Summer tillage has not given as good average results when used in a rotation as 
a preparation for spring wheat or oats as has a properly cultivated corn crop. It seems 

probable that it will be found advisable to occasionally introduce summer tillage 
into a rotation as a preparation for winter wheat. (See paragraph 9 of Conclusions, 

p. 68.) 

(9) The evidence so far obtained leads to the conclusion that a 5 or 6 year rotation 

of corn, winter or spring wheat, brome-grass (three years), oats, barley, emmer, or 
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ANSWERS OBTAINED. 9 

wheat will give better average results than any other system so far tried. There are, 

however, undoubtedly many localities where the growing of perennial grasses is so 
uncertain as to make the adoption of this rotation inadvisable. It is possible that it 
may be found practicable to substitute alfalfa for brome-grass in some localities. 
Some other perennial grass or legume may be found that will prove adapted to the 

conditions in some parts of the Great Plains. In some localities it may be found 
practicable to shorten the rotation to four years and substitute red clover for the 
brome-grass. (See paragraphs 14, 15, and 16 of Conclusions, p. 70.) 

(10) Where perennial grass or legumes can not be successfully grown, it will 

undoubtedly be found profitable to resort to green manuring. Winter rye has so far 
given the best results. Canada field peas and common sweet clover ( Melilotus alba) 
have also given good results, but the fact that they do not reach a sufficient stage of 

growth to plow under before the end of the June rains is against them. On the other 
hand, being nitrogen gatherers they will undoubtedly produce a higher quality of 

organic matter in the soil than rye, although the quantity may be less. (See paragraph 

18 of Conclusions, p. 70.) 

(11) Winter wheat should be grown to a greater or less extent wherever it is found 

possible to do so, as it possesses some great advantages over spring wheat. It can be 
fitted into any rotation adapted to the Great Plains. In some localities it may prove 
profitable to summer till the land as a preparation for winter wheat, as it undoubtedly 
responds to this preparation to a much greater extent than do spring-sown grains. 
Green manuring may, however, be used instead of summer tillage. (See paragraph 

10 of Conclusions, p. 69.) 

As will be seen from the foregoing answers, our investigations lead 
strongly to the conclusion that the devising of systems of rotation 
adapted to local conditions is of greater importance than tillage 
methods. It is not to be inferred, however, that the subject of proper 

_ tillage can be safely neglected. Such is far from being the case. 

Tillage methods must be carefully studied and intelligently practiced. 
But both the study and the practice must be carried on in connec- 
tion with crop rotation and with a view to bringing about the best 
possible physical and biological condition of the soil. In order to 
do this intelligently, the requirements of the crops to be grown, the 
local peculiarities of the soil, and the climate must be the main 
factors considered. No hard and fast rules can be established. Each 
farmer must study his soil, his climate, and his crop requirements, 
and must adopt such systems of tillage as experience and observation 
have shown to bring the desired results under the peculiar combina- 
tions of conditions which prevail at the time and place and are most 
likely to exist during the growing period of the crop. Nor should 
the ultimate effect upon the soil of any system of tillage be neglected. 
Favorable physical, chemical, and biological conditions of the soil 
should at least be maintained and, if possible, improved from year 
to year. 

The establishment of a system of crop rotations presents many 
difficulties, particularly in a new country. Among these difficulties 
is the need of immediate cash returns from the crops grown. Wheat 
is not only the most staple cash crop, but on the basis of the prices 
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10 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

which have prevailed for the last ten years and the average yields 
obtained in. the Great Plains it has also been the most profitable 
when immediate cash returns alone have been considered. This has 
been a strong incentive to adopting a one-crop system of wheat grown 
continuously on the same land, year after year, with sometimes an 
occasional summer fallow to clean the land of weeds. 

It must be admitted that this system has often brought in larger 
immediate cash returns than could be obtained from a simple diversi- 
fication of crops. Mere diversification without any systematic rota- 
tion often means simply devoting a portion of the farm to the growing 
of some less profitable crop in the place of wheat. There is an advan- 
tage in growing several different kinds of crops, all of which are not as 
likely to suffer loss from either poor yields or low prices as would a 
single crop of any one kind. Such a system can not, however, be 
defended unless these substituted crops can be fed or otherwise 
disposed of in such a way as to bring more than the relative market 
prices, as compared with wheat, which have prevailed in the Great 
Plains for the last ten years. But our investigations have shown 
that with a properly planned rotation of corn, wheat, oats, and barley 
the average farm value per acre for all the crops will be greater than 
that obtained from growing wheat continuously. Such a system 
must, of course, involve proper methods of soil preparation, as well 
as rotation of crops. If in addition to the increased yields obtainable 

under a rotation system the coarse grains can be fed on the farm, the 
net profits from this system will be further increased. If by returning 
the manure produced from the coarse grain, fodder, and hay crops to 
the land the soil can be maintained in better chemical, physical, 
and biological condition, it will not only further increase the yields 
in favorable years, but will also decrease the danger from drought 

in unfavorable ones. Nor is this all the advantage to be gained from 
crop rotation and its concomitant feature of stock raising. Under 
such a system the labor of the farm is more evenly distributed through- 
out the year, thus requiring less expense for extra laborers at harvest 
time and better utilization of teams and tools. And last, and per- 
haps most important of all, is the fact that a farm operated on such 
a system affords greater incentives and opportunities for true home 
building. It is believed that all of these desirable objects can be 
attained by adopting systems of rotation adapted to local conditions. 
It can, therefore, be stated with a reasonable degree of certainty that 
crop rotation is the major factor in the great problem of dry-land 
agriculture in the Great Plains area, with cultivation methods as an 
important minor factor. 

These investigations have been carried on at Judith Basin, Mont.; 
Dickinson and Edgeley, N. Dak.; Highmore and Bellefourche, S. 
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ANSWERS OBTAINED. 11 

Dak.; North Platte, Nebr.; Akron, Colo.; Hays and Garden City, 
Kans.; Amarillo and Dalhart, Tex. The locations of these stations 

are shown on the accompanying map, figure 1. Results have been 
obtained for three years from Edgeley and North Platte; for two 
years from Amarillo, Highmore, and Dickinson; and for one year 

aan DNotctcts a 

Fig. 1.—Map of the Great Plains area, showing the location of the experiment 

stations and the annual and seasonal rainfall. 

each from the remaining stations. They show, therefore, the results 
of eighteen comparative tests, involving more than a thousand plats 
located at eleven stations widely distributed throughout the Great 
Plains area, and should be fairly representative of the area. 
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12. CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

The view of field plats at the substation at Edgeley, N. Dak. (see 
frontispiece), where these investigations are carried on in cooperation 
with the North Dakota Agricultural Experiment Station, is typical of 
all the field stations. From 120 to 150 one-tenth acre plats are used 
at each station. These plats are accurately and permanently laid out 
and marked and great care is exercised to obtain exact yields, com- 
parable to common field conditions. 

It would be practically impossible to carry on these investigations 
without the hearty cooperation of the state experiment stations of 
Montana, North Dakota, Nebraska, and Kansas. 

The Physical Laboratory and the Offices of Western Agricultural 
Extension, Alkali and Drought Resistant Plant-Breeding Investiga- 
tions, Grain Investigations, Forage-Crop Investigations, and Soil- 
Bacteriology Investigations, all of the Bureau of Plant Industry, have 
cooperated and rendered valuable assistance along their respective 
lines. None of the results of their investigations have, however, been 
incorporated in this publication. The interrelation of these several 
lines of investigations with those of dry-land agriculture will be 
discussed in future publications. 

THE SUFFICIENCY OF THE DATA SUBMITTED. 

As the general plans of the investigations in dry-land agriculture, 
of which those herein described are a part, have been fully set forth 
in a previous publication,’ no detailed description will here be 
attempted. Suffice it to say that a member of the scientific staff of 
this office is in constant attendance at each of the several stations 
mentioned. during the entire growing and harvesting season. He 
attends personally to all the field operations, the measuring and 
weighing of products, etc., and keeps accurate notes of the work.? 
The work is in close cooperation with the Physical Laboratory of this 

a Yearbook of the Department of Agriculture for 1907, pp. 451-468. 
b The field work at the several stations is under the immediate supervision, respec- 

tively, of the following-named members of the scientific staff of this office: 
John S. Cole, Traveling Field Assistant. 
J. E. Payne, Superintendent Akron, Colo., station. 

F. L. Kennard, Superintendent Dalhart, Tex., station. 
J. M. Stephens, Superintendent Judith Basin, Mont., station. 
O. J. Grace, Acting Superintendent Dickinson, N. Dak., station. 

W. W. Burr, detailed to North Platte, Nebr., station. 

E. F. Chilcott, detailed to Amarillo, Tex., station. 
A. L. Hallsted, detailed to Hays, Kans., station. 
H. R. Reed, detailed to Garden City, Kans., station. 
OF: Macher! detailed from the Office of Western Agricultural Extension, — 

of Plant Industry, to Bellefourche, S. Dak., station. 
C. H. Plath, detailed to Edgeley, N. Dak., station. 
Je; Thysell, detailed to Dickinson, N. iat station. 
W. O. Whitcomb, detailed from the Office of Western Agricultural Extension, Bu- 

reau of Plant Industry, to Williston, N. Dak., station. 
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SUFFICIENCY OF DATA SUBMITTED. 13 

Bureau, which keeps a record of the physical and meteorological 
conditions at each station. Several other offices of this Bureau are 
also in cooperation at most of the stations. The Agriculturist in 
Charge of Dry-Land Agriculture Investigations and his traveling field 
assistant make frequent visits to the field stations during the growing 
season for the purpose of inspecting the work. Other cooperating 
heads of offices also visit these stations at frequent intervals. 

The work of seven of the eleven stations herein mentioned was con- 
ducted in close cooperation with the state experiment stations of Mon- 
tana, North and South Dakota, Nebraska, and Kansas, respectively, 
and representatives of these stations are constantly in close touch with 
the field work at their respective localities. Very full permanent 
records of all the work are kept, both at the field stations and at the 
central office at Washington, D.C. Both these records and the field 
work itself are open to the inspection of the public at all times, and such 
inspection is invited. The experiment stations mentioned use these 
records in the preparation of publications of their respective stations. 
With so many trained investigators actively interested in the elimina- 
tion of all sources of error or inaccuracy, it seems reasonable to claim 
that the data herein presented are trustworthy and that, covering as 
they do so extensive an area, they constitute as reliable a basis for 
safe conclusion concerning the methods of dry-land agriculture in the 
Great Plains area as can now be found. It is only by a further 
extension of these investigations that a more reliable basis can be 
established. 

All of the eleven stations from which the data are collected are 
located within what is generally known as the semiarid area. The 
meteorological records and the crop yields under ordinary methods 
indicate, however, that in thirteen seasons out of eighteen the weather 
conditions were sufficiently favorable to give some basis for the 
suspicion that these thirteen experiments were conducted under 
humid rather than semiarid conditions and that they could not 
therefore be used as a safe basis for conclusions relative to semiarid 
conditions. When, however, we consider that the average increase in 
yields from summer tillage as compared with ordinary methods during 
these thirteen seasons is practically identical for oats and barley and 
differs by only 2.2 bushels for wheat from those of the remaining five 
seasons when the drought was severe, the force of this argument is 
considerably weakened. If we also consider that the only instance 
where summer tillage increased the yield sufficiently to make the 
practice profitable was at North Platte in 1908, where conditions 

were very favorable for crop production under ordinary methods, the 
argument against the applicability of these results to semiarid con- 
ditions ceases to have any weight.* 
——_—__ 

ie « See Table XX XI for precipitation record. 



14 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. : 

CONTINUOUS CROPPING COMPARED WITH ALTERNATE CROPPING 

AND SUMMER TILLAGE. 

GENERAL STATEMENT. 

Before entering into a discussion of the subject of continuous 
cropping compared with alternate cropping and summer tillage, it 
will be well to clearly set forth some important considerations that 
must be constantly borne in mind. They are as follows: 
(1) The discussion applies to the Great Plains area only and can 
have no possible bearing upon practices in regions west of the Rocky 
Mountains, where soil and climatic conditions are radically different. 

(2) These experiments were made with spring-sown grains only and 
have no bearing whatever upon the methods applicable to fall-sown 
orains. 

(3) The object of the work described under this heading is to test 
the relative merits of three systems of one-crop farming, namely, (1) 
ordinary methods; (2) moisture-conservation methods of contin- 
uous cropping; and (3) summer-tillage methods of alternate or bi- 
ennial cropping. This part of the work has nothing whatever to do 
with crop rotation, except possibly to show that no system of one- 
crop farming has yet been devised that can serve as a safe basis for a 
permanent agriculture in the Great Plains area. A discussion of 
crop rotation is given under another heading (p. 20). 

The general plan of that portion of the investigations herein 
described is identical for all of the eleven stations and is as shown 
in the accompanying outline and the explanatory notes following: 

Outline of plan for experiments with three staple cereal crops with ordinary methods of 
culture and with moisture-conservation methods, each crop being grown on the same 

plat for several years either continuously or alternating with summer fallow. 

EXPERIMENTS WITH WHEAT. 

Plat A. Wheat grown year after year on spring-plowed land by ordinary methods of 

culture. 
Plat B. Wheat grown year after year on fall-plowed land by moisture-conservation 

methods of culture. 

Plat C. Wheat alternating with summer tillage. 

Plat D. Summer tillage alternating with wheat. 

EXPERIMENTS WITH OATS. 

Plat A. Oats grown year after year on spring-plowed land by ordinary methods of 

culture. 
Plat B. Oats grown year after year on fall-plowed land by moisture-conservation 

methods of culture. 

Plat C. Oats alternating with summer tillage. 
Plat D. Summer tillage alternating with oats. 
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CROPPING AND SUMMER TILLAGE. 15 

EXPERIMENTS WITH BARLEY. 

Plat A. Barley grown year after year on spring-plowed land by ordinary methods of 

culture. 
Plat B. Barley grown year after year on fall-plowed ground by moisture-conservation 

methods of culture. 

Plat C. Barley alternating with summer tillage. 
Plat D. Summer tillage alternating with barley. 

By ‘‘ordinary methods” is meant plowing to a depth of about 3 
inches in the spring just before seeding, harrowing once, and seeding 
with a drill; no harrowing after seeding; no treatment of stubble 
land after harvest except to cut weeds to keep them from seeding. 
By ‘‘conservation methods” is meant plowing to a depth of 8 

inches immediately after harvest, thoroughly harrowing immediately 
after plowing, keeping the soil in the best of tilth and free from weeds 
or surface crust by frequent harrowings or diskings until seeding in 
the spring, thorough harrowing at time of seeding, and light harrow- 
ings at intervals to break crust and destroy weeds until the grain 
reaches a height of about 6 inches. Under certain conditions, thor- 
ough disking immediately after harvest and deferring the plowing 
until the soil is in proper condition has been found to accomplish 
‘the desired results more effectually than immediate plowing, and in 
some cases this practice has been followed. 
By ‘‘alternate summer tillage” is meant treating the soil after 

harvest as described under ‘‘conservation methods” until the fol- 

lowing spring. Instead of then seeding it to crop, it is left bare or 
fallow and is kept harrowed, disked, and free from weeds or surface 
crust until midsummer. It is then plowed again and treated the 
same as Group B thereafter, being seeded in like manner the following 
spring, Group D being summer tilled and Group C being cropped 
one year and Group C being summer tilled and Group D being cropped 
the next, and so on indefinitely, alternately cropping and summer 
tilling. 

The same variety and quantity of seed and the same drill are used 
upon, all the plats of the same series for all groups at each station. 
It was found impracticable to use the same variety of each of the 
erains at all of the stations, as it has not been found possible to 
obtain any one variety of any of these grains adapted to so wide a 
range of soil and climatic conditions as is found between Montana 
on the north and Texas on the south. The rule has, therefore, been 
to select the variety of each of the grains best: adapted to the locality. 
Durum spring wheat has been used at all stations. 

It was not practicable to use the same make of drill at all stations, 

and there were other slight adaptations to local conditions, but the 
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16 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

methods of seeding were essentially the same for the respective 
groups for all stations. The comparisons having been made between 
groups at each station instead of between stations, the slight differ- 
ences mentioned could in no possible way affect the conclusions. 

The accompanying tables give the yields in bushels per acre for 
each one of the 216 plats. They also give differences in bushels per 
acre between the ‘‘A,” or continuously cropped ordinary-method 
plats, and ‘‘B,” or continuously cropped moisture-conservation plats; 
and the ‘‘C” or ‘‘D,” alternately summer-tilled plats, respectively. 
The ‘‘A,”’ or continuously cropped ordinary-method yields, are used 
as a basis for all comparison. The three tables represent, respectively, 
the three series—wheat, oats, and barley. The averages at the foot 
of each table are the average yields per acre in bushels and the aver- 
age difference in bushels per acre between the groups for each series, 
respectively, for all of the 18 tests. 

TaBLe I.—Comparison of yields to the acre of wheat series, by groups. 

ntin r ing. “ Continuous cropping | Gain (+) or or ee 

| Alternate | OS see summer til- 

ation. ear. roup B, roup ordinary 
Group A, conserva- | or D, sum- | 227Y meth- methods, 
ordinary tion mer tillage ods, Group B GroupC or D 
methods. 8©- | compared P 

methods. ithG A compared 
wt TO aa GroupA. 

Bushe’s. Busheis. Bushels. Bushels. Bushels. 
Judith Basin, Mont......... 1909 33.0 33.4 34.0 +0.4 + 1:0 
Dickinson, N. Dak.......... 1908 24.3 17.7 33. 8 —6.6 +95 

DDO eee ee Sie eee ae ales 1909 26.8 25.2 Ba 7 —1.6 + 8.9 
Hdgeleya Na Dakeseeceeeeee 1907 4.1 7.0 9.9 +2.9 + 5.8 

WOrs ie ee Sean cee 1908 13.3 15,3 16.0 +2.0 + 2.7 
DON: ee ae Ue ertvouees 1909 28.3 PR 3 27.0 = 50) — 1.3 

Highmore, S. Dak.......... 1907 28.8 29.7 30. 0 sp 28 + 1.2 
DDO ee serait elie a te: i 1908 26. 3 19.7 30 7 —6.6 + 4.4 

Bellefourche, S. Dak........ 1909 23.8 23, 3) 32.2 — .5 + 8.4 
North Platte, Nebr......... | 1907 24.5 26. 0 31.8 +1.5 + 7.3 

DOs ce eee ee eee 1908 22 Die 40.5 +4.6 +17.8 
1 BO apne Aas Aicautt, Sane PN 1909 23.0 15.3 18.0 —7.7 — 5.0 

Akron Colossae secon ae 1909 14.3 10.3 18.5 —4.0 + 4.2 
IayiS; KeanSi ee soe ean 1908 il,2 4.5 4.2 +3.3 + 3.0 
Garden City, Kans.......... 1909 2.1 3.2 6.7 +1.1 + 4.6 
Dalivarl Mextete ees 1909 .0 .0 10.5 .0 +10. 5 
Agari exes eee eh ey oe 1908 17.0 14.0 16.0 —3.0 — 1.0 

DDO coe ee eae yt tea 1909 .0 2.8 10.5 +2.8 +10.5 

ASVCLARCLESE Are sah are 17. 49 16. 53 | 22. 55 —0. 86 + 5.14 
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Tasie II.—Comparison of yields to the acre of oats series, by groups. 

Dickinson, N. Dak. 
Do 

allefourchs, S. Dak 
North Platte, Nebr.. 

Do 
Akron, Colo........ 
Bays, IMANS. «<< .5 <0: 
Garden City, Kans. 
Walhart, Nex... .-- 
eat, 4 NED: een ea 

Continuous cropping. Gain (+) or vein ees 

loss (—) by oss (—) by 
Alternate Sancerrationt uuumer til- 

: cropping, Aveie Gatilne lage over 
Station. Year. Group A, Group B, Group = nary meth- orn eny 

ordinary irre ae ae ods, Group B Gran g *'D 
miennods: ion mer tillage. compared roup Cor 

methods. Saati COROT compared 
P*- with Group A. 

Bushels. Bushels. Bushels. Bushels. Bushels. 
Judith Basin, Mont....-.....-.. 1909 75.3 66. 2 78.7 — 9.1 + 3.4 

Reese 1908 48.4 32.8 61.9 —15.6 +13.5 
MP pe cise ts Sie 1909 50.9 | 58.4 66.6 + 2.5 +10.7 

ater ee 1907 21.3 | 21.4 36.7 + .1 +15.4 
I ee eset a 1908 16.9 | Ia yal ae ick als ate SE WAGS Att Aa eee 
se Ce GSe CC eRe tae ae 1909 57.5 46.8 55.6 —10.7 — 1.9 

ayaa 1907 45.3 47.2 59.4 + 1.9 +14.1 
JP Soe ORO e aCe ee aoe 1908 34.4 32.2 48.4 — 2.2 +14.0 

EE Rr 1909 48.8 46.9 76.7 — 1.9 +27.9 
| 1907 30.0 36.0 30.0 + 6.0 F 

re cae | 1908 34.4 68.5 82.3 +34.1 +47.9 
Re etn ube at a Us 2s | 1909 31.3 24.1 46.3 — 7.2 +15.0 

i sie Sas ay | 1909 21.1 14.1 PALS — 7.0 + 6.6 
Dee ee | 1908 1.3 Bp di 3.9 + 2.4 + 2.2 
Bae be ei 1909 1.0 B.D) 7.9 + 2.2 + 6.9 
Se nice 1909 0 0 13.4 0 +13.4 
pie Nemaeh tee Sy. 1908 20.0 32.2 31.6 +12.2 +11.6 
eat 19¢9 0 0 231 0 +23.1 

Sas nea) fel lee fist sin 30.16 30.5 44.11 + 0.34 +13.18 

TaBLeE IIIl.—Comparison of yields to the acre of barley series, by groups. 

Station. 

Judith Basin, Mont........... 
a N. Dak. 

Bellefourche, Sd De cea eetenes atte | 
Se Platte, Nebr 

Akron, Colo........ 
Mays Kans, ...2.2 2. 
Garden City, Kans............ 
Dalhart, exe. 5. Us 

ntinuous cropping. i 

Alternate sues Ga DY summer til- 
cropping, OOP OWGTE lage over 

Year. Group A, eieue, B, eau C nary meth- ore nety 

ordinary SES ee Olea rons ods Group B rues) 
tion mer tillage. ISON Group Cor D 

methods. compared 
methods. with Group A.|_ Compared 

P*\with Group A. 

| 

Bushels. Bushels. Bushels. Bushels. Bushels. 
1909 45.2 43.3 49.4 —1.9 + 4.2 

pooner eeee 1908 33.5 23.9 30.0 — 9.6 — 3.5 
Bien eye 1909 39.8 39.0 50.0 — .8 +10. 2 
eee 1907 10.2 9.4 16.0 = 8 + 5.8 
een LS 1908 25.0 24.2 24.2 Eats al ite) 
Sat ae are 1909 27.0 24.7 28.3 — 2.3 + 1.3 
Sota ene trace 1907 30.2 Siek 40.2 + 6.9 +10. 0 
SE cee eee 1908 29.8 26.0 46.7 — 3.8 +16.9 

1909 23.8 25.0 Bo 83 + 1.2 +13. 5 
i era he ae 1907 39.0 40.0 39.0 + 1.0 -0 
Bos ee ae 1908 19.6 43.3 67.7 +23.7 +48.1 
eye Se eas 1909 19.7 16.8 24.6 — 2.9 + 4.9 
a erase 1908 5.8 12.4 18.9 + 6.6 +13.1 

1909 2.4 4.8 10.0 + 2.4 + 7.6 
SO Ha sae 1909 0 0 Uo) -0 + 7.5 
os eee 1908 7.9 1133, 9) IG, + 5.3 + 7.3 
Mrs oh St 1909 0 5.8 Ne) + 5.8 +17.5 

| me 
eM een Selllbs a= 21.11 22. 88 30.74 + 1.76 + 9.62 
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18 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

The most significant facts brought out by an inspection of the 
figures presented in Tables I, II, and III are as follows: 

(1) The yields in thirteen out of the eighteen seasons cited are above 
the normal for even the humid portions of the States where these 
stations are located, in some cases being more than double the 
normal. | 

(2) There are surprisingly small differences between the yields 
obtained from the three different methods used, these differences 

being in many instances in the opposite direction from what might 
be reasonably expected from the popular belief in the efficacy of 
the methods followed. 

(3) There is but a single instance where summer tillage and alter- 
nate cropping increased the yields above the ordinary methods suf- 
ficiently to pay fully for the extra labor and expense involved. This 
was at North Platte in 1908. The average results of the three years’ 
tests at this station do not, however, show profitable returns for sum- | 
mer tillage as compared with continuous cropping. The average 
results of crop rotation have been more profitable than either con- 
tinuous cropping or alternate cropping and summer tillage. (See 
Tables XXII and XXIII.) | 

(4) In all five instances (Edgeley, 1907; Hays, 1908; Garden City, 
1909; Dalhart, 1909; and Amarillo, 1909), where severe droughts 

were experienced, the yields for the summer-tilled plats as compared 
with the ordinary-method plats were much greater, the ratios being - 
as follows: Edgeley—wheat 2.4 times, oats 1.7 times, barley 1.6 
times; Hays—wheat 3.5 times, oats 2.7 times, barley 3.3 times; 

Garden City—wheat 3.2 times, oats 4.1 times, barley 7.9 times. 
At both Dalhart and Amarillo, in 1909, the ordinary-method plats 
were complete failures from drought, while the yields on the summer- 
tilled plats were as follows: Dalhart—wheat 10.5 bushels, oats 13.4 
bushels, barley 7.5 bushels per acre; Amarillo—wheat 10.5 bushels, 
oats 23.1 bushels, barley 17.5 bushels per acre. None of these yields 
obtained during these dry years were sufficient to make the crops 
profitable. 

After a careful consideration of all the data submitted and all the 
arguments for and against the sufficiency of these data as a safe 
basis for conclusions, the following tentative conclusions are sub- 
mitted: 

CONCLUSIONS CONCERNING SUMMER TILLAGE AND CONTINUOUS 

CROPPING. 

(1) The practice of summer tillage and alternate cropping can 
not be considered a safe basis for a permanent agriculture in the 
Great Plains area, where spring-sown wheat, oats, or barley are the 
staple crops. 
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CROPPING AND SUMMER TILLAGE. 19 

(2) Summer tillage will almost invariably increase the yield of 
wheat, oats, or barley and will materially reduce the danger of com- 
plete crop failure due to drought. It may therefore be resorted to 
as a safeguard or temporary expedient to meet a possible emergency, 
but it can not be depended upon to produce as profitable spring- 
sown crops as may be produced by other methods. Very good crops 
can usually be raised by one plowing and one or two harrowings, as 
is shown by yields obtained from continuous cropping by ordinary 
methods. Alternate cropping and summer tillage by methods used 
in these tests require on an average two plowings, four diskings, and 
twelve harrowings. Each farmer must decide for himself whether 
he can afford to perform this additional amount of labor in order to 
secure an increase in yield, which if the season proves favorable may 
be small, and to materially reduce the danger of total failure if the 
season proves unfavorable. He should, however, remember that 
summer tillage will in no way reduce the many dangers other than 
drought, such as unseasonable frosts and high winds, to which crops 

are subject. In fact, these dangers may be materially increased 

under a system of summer tillage. 
It frequently happens that specially favorable soil conditions 

early in the spring induce such a rank growth of the young grain 
plants that the injury from both late spring frosts and summer 
drought is greatly increased. These factors were of such importance 
as to completely reverse the results at North Platte, Nebr., in 1909. 

The moisture-conservation plats of wheat on both continuous crop- 
ping and alternate cropping gave lower yields than the ordinary- 
method plats, the loss due to good tillage being 7.7 bushels per acre 
for continuous cropping and 5 bushels per acre for alternate cropping. 
Several other instances of the same nature are shown in Tables I, II, 
and III. This loss on well-tilled plats may in some instances be due 
to proximate causes other than frost or drought. It seems reason- 
ably certain, however, that the ultimate cause is usually over- 
stimulation of the crop at some stage in its growth. It is a well- 
recognized fact among farmers that grain usually suffers more 
severely from rust when the growth is very rank and succulent than 
when it is less vigorous. A well-tilled soil may sometimes blow 
worse than a poorly tilled one. 

(3) The result of the experiments with moisture-conservation 
methods upon continuously cropped plats are so contradictory that 
no definite conclusions can be arrived at. This is true not only 
where different stations are compared, but where the same station 
for different years, or the same stations for the same years with 
different crops, are compared. All the evidence, however, goes to 

show that the time and depth of plowing and seeding and the har- 
rowing of the grain after seeding are problems that are local in their 
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90 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

nature. The solutions of these problems are also so dependent upon 
seasonal conditions of soil and climate that no safe generalization 
concerning them can be made. Each farmer must therefore work 
out the best practice for his particular farm, crop, and season. It | 
is believed, however, that our investigations? show that fairly deep 
plowing—about 8 inches—and thorough preparation of the seed bed 
will give better results than shallower plowing on most soils, whether 
spring or fall plowing is practiced. The deeper the plowing, the 
more thorough should be the harrowing in order to form a compact 
seed bed. | 

CROP ROTATION COMPARED WITH CONTINUOUS CROPPING. 

OUTLINE OF THE THREE-YEAR ROTATIONS. 

At the same eleven stations described in the previous pages, a 
series of nine 3-year rotations were established at the same time that 
the continuous cropping experiments were begun. The plan of these 
rotations is described in the accompanying outline and in the explan- 
atory notes following. These rotations are identical for all of the 
eleven stations. 

Outline of 3-year rotations. 

Rotation No. 1. 

Plat A. Spring wheat on corn ground disked but not plowed. 

Plat B. Oats on ground plowed early the preceding fall. 

Plat C. Corn on ground plowed early the preceding fall. 

Rotation No. 2. 

Plat A. Spring wheat on spring-plowed ground. 
Plat B. Oats on spring-plowed ground. 
Plat C. Corn on spring-plowed ground. 

Rotation No. 3. 

Plat A. Spring wheat on ground plowed early the preceding fall. 
Plat B. Oats on ground plowed early the preceding fall. 

Plat C. Corn on ground plowed early the preceding fall. 

Rotation No. 4. 

Plat A. Oats on corn ground not plowed but disked. 
Plat B. Spring wheat on fall-plowed ground. 

Plat C. Corn on fall-plowed ground. 

Rotation No. 5. 

Plat A. Spring wheat on summer-tilled land. 

Plat B. Oats on ground plowed early the preceding fall. 

Plat C. Summer tilled. 
Rotation No. 6. 

Plat A. Barley on corn ground not plowed but disked. 
Plat B. Oats on ground plowed early the preceding fall. 
Plat C. Corn on ground plowed early the preceding fall. 

2 See the discussion of crop rotation which follows. 
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Rotation No. 7. 

Plat A. Oats on spring-plowed ground. 

Plat B. Barley on spring-plowed ground. 

Plat C. Corn on spring-plowed ground. 

Rotation No. 8. 

Plat A. Oats on summer-tilled land. 
Plat B. Spring wheat on ground plowed early the preceding fall. 

Plat C. Summer tilled. 
Rotation No. 9. 

Plat A. Oats on spring-plowed ground. 

Plat B. Spring wheat on spring-plowed ground. 

Plat C. Corn on spring-plowed ground. 

The nine 3-year rotations are so planned as to give an oppor- 
tunity to compare the several rotations considered as units and also 
to compare the several crops grown in different rotations under 
systems of soil preparation and following different crops. As each 
rotation is represented by three plats, each of the crops entering into 
the rotation is represented every year. This is a very important 
feature and one that has been neglected in most of the rotation 
experiments heretofore made. By this system the differences in 
yield produced by the seasonal peculiarities are eliminated and it 
may safely be assumed that any difference in yield that occurs in 
any two crops of the same kind grown the same year in two rotations 
is due either to the method of soil preparation or to crop sequence. 
Which of these two factors is the controlling one may usually be 
determined by an easy method of cross-checking with the same 
crop in other rotations, whereby one or both factors may be elimi- 
nated. 

As an example of some of the comparisons that may be made and 
the conclusions drawn, the following are suggested: 

Rotations Nos. 1, 2, and 3 are identical so far as crops and sequence 

are concerned, but each differs from the other in soil preparation for the 
wheat crop. Any difference in the wheat yields in rotations Nos. 1 
and 3 may safely be attributed to the effects of stubbling in No. 1 
instead of fall plowing the corn ground as in No. 3, this being the only 
variable factor. The two rotations thus as units may be safely com- 
pared to determine the effect of stubbling upon the wheat crop and 
also upon the two crops which follow, namely, oats and corn. The oat 

crops in these rotations may be safely compared to see whether the 
effect of the soil preparation for the corn crop is apparent in the sub- 
sequent crop of oats. The corn crop in these two rotations being so 
far removed from the only variable factor should be about equal, and 
any difference will have to be accounted for in a way not apparent, 
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22 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

except that in No. 2 spring plowing has been practiced, while Nos. 1 
and 3 are fall plowed. 

Rotations Nos. 2 and 3 are identical, except that spring plowing is 
practiced in No. 2, while No. 3 is fall plowed. This will give an oppor- 
tunity to compare spring with fall plowing both upon the rotations 
as units and upon each of the several crops of the rotation. 

Rotations Nos. 1 and 4 have the same crops in each, but their 
sequence is changed, oats instead of wheat being stubbled in after — 
corn, with wheat following oats instead of oats following wheat. A 
comparison of these two wheat and oats crops will give some very 
definite information concerning the proper sequence of these two 
crops, as well as the proper relation of the corn crop to each. The 
relative effect of wheat and oats upon the following corn crop can 

also be studied. 
Rotations Nos. 1, 2, and 3 may be compared with rotation No. 5 

to ascertain the relative merits of summer-fallowing and cropping 
to corn as a preparation for a wheat crop, taking into consideration 
that but two crops are grown in three years in the case of No. 5, while 
three crops are grown in Nos. 1, 2, and 3. 

In rotation No. 6 a barley crop has been substituted for the wheat 
crops which occur im all the preceding rotations. Many comparisons 
may be made between these six rotations that will throw much light 
upon sequence as oN as cultivation. 

Rotation No. 7 is like No. 6, except that the relative positions of 
oats and barley oe been moneteseck The same comparison may 
be made with this as with No. 6. | 

In rotation No. 8 we have another chance to compare summer 
fallow with corn as a preparation for small-grain crops, oats being 
the crop used to follow the summer fallow in this instance. A com- 
parison of No. 8 with No. 4 will bring out the relative value of corn 
and summer fallow as a preparation for oats, and a comparison with 
No. 1 and No. 5 will show whether the best results will be obtained 
from using wheat, oats, or barley as a crop to follow corn or summer- 
fallow. 

Rotation No. 9 is identical with No. 3, except that the sequence is 
changed. 

Besides the comparisons already mentioned, the list of which 
might be indefinitely extended, each one of the nine rotations may be 
compared as a unit with any other. 
We have seven crops of wheat growing each year, as follows: 

No. 1. Wheat after corn—stubbled in. No. 5. Wheat after summer fallow. 
No. 2. Wheat after corn—spring plowing. | No. 8. Wheat after oats—fall plowing. - 
No. 3. Wheat after corn—fall plowing. No. 9. Wheat after oats—spring plowing. 
No. 4. Wheat after oats—tfall plowing. 
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We have seven crops of corn, grown as follows: 

No. 1. Corn after oats—fall plowing. — No. 6. Corn after oats—fall plowing. 
No. 2. Corn after oats—spring plowing. No. 7. Corn after barley—spring plowing. 

No. 3. Corn after oats—fall plowing. No. 9. Corn after wheat—spring plowing. 

No. 4. Corn after wheat—fall plowing. 

Oats enter into each of the nine rotations, and have been grown as 

follows: 

No. 1. Oats after wheat—fall plowing. No. 6. Oats after barley—fall plowing. 
No. 2. Oats after wheat—spring plowing. | No. 7. Oats after corn—spring plowing. 

No. 3. Oats after wheat—fall plowing. No. 8. Oats after summer fallow. 

No. 4. Oats after corn—stubbled in. No. 9. Oats after corn—spring plowing. 

No. 5. Oats after wheat—fall plowing. 

Barley enters into but two of the rotations, as follows: 

No. 6. Barley after corn—stubbled in. | No. 7. Barley after oats—spring plowing. 

An inspection of this tabular arrangement of the crops will at once 
show that there are a very large number of questions concerning soil 
preparation and crop sequence that may be definitely answered by 
this series of experiments, not from the result of a single instance but 
by a system of cross-checking from the results of several crops grown 
every year under different systems of soil preparation and crop 
sequence. 

EXPLANATORY NOTES. 

The purposes of this series of rotations are to test the effect of crop 
sequence and time of plowing. 

Good farming is practiced upon all the plats. No special methods 
of moisture conservation are contemplated in this experiment. Plow- 
ing is to a depth of 8 inches and is uniform for all plats. 
Fall plowing is done as early in the season as practicable. Whether 

the land is disked or harrowed or left undisturbed after fall plowing 
is left to the judgment of the man immediately in charge. Whatever 
practice in this respect is adopted for one of these rotations is followed 
for all in this series. The same general rule is applied to plowing 
and the fitting of the seed bed in the spring. Such an amount of work 
is done upon the land as will put it in good tilth. 

In spring plowing for corn the rule has been to have the plowing 
deferred until corn-planting time, and for the planter to follow as 
closely after the plowing as possible and the harrow immediately 
after the planter. In some instances it has seemed desirable to disk 
or harrow the ground before spring plowing for corn. This is left 
to the judgment of the man in charge. 

The summer-tilled plats in this series have been treated like the 
summer-tilled plats in the moisture-conservation series discussed in 
the previous pages. 
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These rotations were not planned nor are they here presented as 
the best rotations for the Great Plains area. They are seriously 
defective in that they make no provision for maintaining or restoring 
the organic matter to the soil. They were established for the pur- 
pose of studying the effects of crop sequence, or the effect that one 
crop has upon the crops following it, and the relative merits of fall 
and spring plowing. For these purposes these simple rotations have 
some marked advantages over longer and better rotations. This 
phase of the experiments will be but very briefly mentioned at this 
time, although it is believed that the thoughtful reader may find 
some very interesting, although possibly not conclusive, evidence on 
these subjects by a careful study of these tables. This subject will 
be more fully treated in some future publication. The purpose of 
introducing these figures at this time is to show that even these 
defective 3-year rotations have given better net results than either 
the continuous cropping or alternate cropping and summer tillage 
described in the foregoing pages. By ‘“‘better net results” 
that at nearly all stations the yields have been better for all three 
crops—wheat, oats, and barley—where the rotation of crops has been 
practiced than where the same crop has been grown continuously on 
the same ground. This statement is equally true concerning both 
ordinary methods and moisture-conservation methods of continuous 
cropping. The labor and expense involved in raising crops under a 
system of rotation are not materially greater than where continuous 
cropping by ordinary methods is practiced. The labor and expense 
of raising crops under moisture-conservation methods of continuous 
cropping are materially greater than under a system of crop rotation, 
as these two systems have been practiced in these experiments. 

Where but one crop is raised in two years, as in the case of alter- 
nate cropping and summer tillage, the labor and expense per crop 
are nearly or quite double that of either rotation or continuous crop- 
ping by ordinary methods. Jn order, then, to make the net results 
as favorable under alternate cropping as under either continuous 
cropping or crop rotation, the yields should be nearly double. Sum- 
mer tillage has nearly always increased the yields, but it has seldom 
doubled them. In only a few instances has this increase been suffi- 
cient to pay the bare expenses of the additional labor involved. Crop 
rotation has therefore given better net returns than either alternate 
cropping and summer tillage or continuous cropping by either ordi- 
nary methods or moisture-conservation methods, as is shown by — 
Tables XXII and XXIII. 

A COMMON BASIS OF COMPARISON. 

In order to answer many of the important questions concerning 
the relation and adaptability of rotations, it is apparent that we 
must have some common basis of comparison for the several crops 
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grown in the rotation. The rotations giving the best yields of wheat 
seldom give the best yields of oats, and the best rotations calculated 
on an oat basis are not the best for barley. In order to make the 
necessary comparisons we must be able to reduce the figures repre- 
senting the yields in bushels per acre of all the crops in the rotation 
to a common unit of measurement. This has been done for wheat, 
corn, oats, and barley. 

The Bureau of Statistics reports * as follows concerning the aver- 
age farm price per bushel for the ten years 1900-1909, inclusive: 

Average price per bushel for wheat, corn, oats, and barley, in four States, 1900-1909. 

State. Wheat. | Corn. Oats. Barley. 

Cents. Cents. Cents. 
3 38 TOUEETM, ID STO ey So See, ADA le ee 44 1 

SOU IOBIKOUB Sas Soe See Smiter eee eae ee SS Cee Sees ene ee ee ety 67 37 29 37 
INIGIGPREIRD | LS SASS Sel oe a es Oe ae es 63 | 35 29 36 
SECT SAS ep eee fares eh een ath NAG hay IN SS 67 40 33 39 

ASTD 5g ae ONG Se Ae Ne A eee I ete See ee aoe me rae 66 | 39 30 38 

These four States were selected as giving a more reliable basis than 

could be obtained by including Montana, Wyoming, Colorado, Okla- 
homa, Texas, and New Mexico. All of these latter-named States 
have a portion of their territory lying within territory where local 
conditions of supply and demand very seriously affect both the rela- 
tive and the absolute prices. On the other hand, the four States 
first named lie entirely within the Plains region, with sufficiently 
free access to the large grain markets to insure them against any 
serious influence from purely local conditions. The figures given will 
therefore be used, after making one correction, for calculating the 
value of the rotations. This one correction is in the case of the price 
for wheat. The figures given are the averages for all the wheat 
marketed in the four States specified. This includes durum as well 
as common wheats. Durum wheats were used exclusively in our 
experiments with spring wheat. The price of durum wheat has 
nearly always been less than the averages for all wheats—just how 
much lower on the average for the last ten years we have no means 
of knowing. Neither have we any satisfactory basis for calculating 
the percentage of durum to the entire wheat crop of these States. 
It has therefore been decided to arbitrarily reduce the above estimate 
to 60 cents per bushel for durum wheats. It is probable that the 
reduction should be greater than this rather than less, but in the 
absence of any more satisfactory basis the following prices in cents 
per bushel have been adopted: 

‘4 Crop Reporter, December, 1909, p. 82. 
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96 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

While these values per bushel seem to be the most reliable obtain- 
able, they are open to several objections, among which are the 
following: * 

They are much too low for all crops to agree with present prices, 
or those obtaining when these investigations were made. As it is 
the relative rather than the absolute prices of these crops that are of 
most importance, this defect is not so serious as some others. If 
these prices were relatively correct, they could be raised horizontally 
to suit market prices at any given time, without disturbing their 
relations to each other, by simply multiplying them by some factor 

which would bring them all up to the proper figure. A much more 
serious defect is found in the fact that the average prices for the last 
ten years do not bear the same relation to each other that the crop- 
producing power of the soil bears to those prices when sown to these 
crops under exactly the same conditions. To illustrate, we give below 
the average yields obtained from each of the three grain crops in all 
the 18 tests under continuous cropping by ordinary methods and by 
crop rotation, with the value per acre, calculated on the basis of the 
farm price per bushel for the last ten years: 

TaBLe IV.—Average yields on experimental plats, in bushels, and average farm value 
per acre, based on the average prices for ten years, 1900-1909, inclusive, in North and 
South Dakota, Nebraska, and Kansas. 

| Price Farm 
Cropping method. Wheat. Oats. Barley. per value per 

| bushel. acre. 

Bushels. | Bushels. | Bushels. Cents. 
Continuous cropping, ordinary methods............. AeA ah AOS Sees ONE eS eB eee 60 $10. 44 

ea Ser nen Ee teg ore Srey one aS S| es Sos ie BO RZ eee eee 30 9. 06 
1D} pie eee i ene ee eee CAMEO ee ei ea ae wera na asooeaooe 21.1 38 8. 02 

Three-year TOtatlonuce o- sja-cesoosee wee ence eee ones Qs Sia) sora er a eer eee 60 11.88 
1 Dene aah A ee eNO eS aT CaaS a BN Soe mae Hoholseasaccuas 30 10. 89 
DOS eS hs eS er eee a Te Ee al Tere Re | ea 24.3 38 9.23 

It will be seen that wheat under continuous cropping produced 
a farm value per acre of $10.44, while oats produced only $9.06 and 
barley $8.02.. The land upon which these yields were obtained was 
the same for each of the three crops. The climatic conditions and 
the preparation of the soil were the same. The cost of raising the 
crop was essentially the same for all the crops. Therefore, the farm 
value per acre should have been the same if the farmer were to 
receive the same profit on each crop. Such, however, was not the 
case, as shown by the above figures. In order to make the same 
profit from all the crops, it would have been necessary to secure 
344 cents per bushel for oats, instead of 30 cents and 493 cents per 
bushel for barley. With crop rotation the results are similar; the 
price for oats should have been 33 cents and for barley 49 cents to 
make the farm value per acre the same as for wheat at 60 cents per. 
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bushel. Figuring wheat on a 90-cents-per-bushel basis, which is 
approximately the present market price, oats should bring about 
51 cents and barley about 73 cents per bushel. This is considerably 
in excess of present farm prices for oats and barley, which shows 
that they are at present and have been for the last ten years rela- 
tively too low in comparison with wheat. 

This is an important consideration with every farmer who is 
planning to diversify his crops in order to adopt a system of crop 
rotation. It is evident that in order to receive equal immediate 
cash returns for his crops he must accomplish one or more of the 
following results: 

(1) He must, by selecting varieties especially adapted to the 
locality or by better methods of tillage, increase the relative yields 
of oats and barley as compared with wheat above those obtained in 
these investigations; or (2) he must, by raising oats or barley of 
superior quality, obtain prices in advance of the average market 
price; or (3) he must, by feeding these grains, realize more than the 
market price for them; or (4) he must, by adopting a rotation of 
crops instead of cropping continuously to the same crop, improve 
the condition of his farm, and by reducing the loss from weeds, 
diseases, and insect attacks increase the yields of all the crops grown 
so as to make the net returns from his farm equal to or greater than 
those obtainable from continuous cropping to wheat. 

It is probable that most of the results mentioned may be obtained 
by adopting a proper system of crop rotation. The value of the 
results so obtained and the best method of obtaining them depend 
largely upon local conditions of soil and climate, the market prices 
for grain and live stock, and frequently upon various other condi- 
tions more or less local or individual in their nature. Such being 
the case, each farmer must necessarily depend largely upon his own 
judgment and knowledge of these conditions in deciding how best 
to accomplish the desired results. 

The discussion of the results of these investigations will, therefore, 
be confined mainly to showing what may reasonably be expected 
from increased yields due directly to crop rotation as compared with 
continuous crapping. 

Table V has been prepared by using the same values per bushel 
as in Table IV and the yields from continuous cropping by ordinary 
methods at each of the stations as a basis. The figures given in the 
table in the column headed ‘‘Average for wheat and oats” have 
been used as a basis of comparison with rotations 1, 2, 3, 4, 5, 8, 
and 9 in Tables XXIT and XXIII. The figures in column headed 
‘ Average for barley and oats” have been used as a basis of comparison 
with rotations 6 and 7 in the same tables. The figures given in the 
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columns headed ‘‘Wheat at 60 cents,” ‘‘Oats at 30 cents,” and 
‘Barley at 38 cents,” respectively, may be used to make comparisons 
of yields per acre and farm values per acre between continuous 
cropping and crop rotation for wheat, oats, or barley in any rota- 
tion or for any test reported in Tables VI to XIV, inclusive. 

TasLe V.— Yields from continuous cropping by ordinary methods, in bushels and in 
farm value per acre, at average prices for the ten years 1900-1909, inclusive. 

Wheat at 60 Oats at 30 Barl t 38 | a = ae ou : r eat at 6 ats a arley a or or 
Stanion: Lean cents. cents. cents. wheat barley 

and oats. | and oats. 

Bush. Bush. Bush. 
Judith Basin, Mont......| 1909 33.0 | $19. 80 75.3 | $22. 59 45.2 | $17.20 $21. 20 $19. 90 
Dickinson, N. Dak....--- 1908 24.3 | 14.58 48.4 | 14.52 33.9 | 125738 14.55 13. 62 

DO) 5 Lies aes oe 1909 26.8 | 16.08 55.9 | 16.77 39.8 | 15.12 16.42°|" .\ wong 
Edgeley, N. Dak.-....--- 1907 4.1 2. 46 Zilles 6.39 10. 2 3. 88 4. 43 5.13 

Dota Awa. inet eee 1908 13.3 7.98 16.9 5. 07 25.0 9. 50 6. 53 7.29 
Osea mer emo 1909 28.3 | 16.98 b¢.9 | 17.25 27.0 | 10.26 alge ilat Shy 

Highmore, 8. Dak.....--- 1907 BS || de 23 45.2 | 13.59 30.2 | 11.48 15. 44 12. 53 
CO tae? ea pe 1908 26.3 | 15.78 34.4 | 10.32 2928." Ule32 13. 05 10. 82 

Bellefourche, S. Dak 1909 23.8 | 14.28 48.8 | 14.64 23.8 9.04 14. 46 11. 84 
North Platte, Nebr....-.-. 1907 24.5 | 14.70 30.0 9. 00 39.0 | 14.82 11. 85 11.91 

DON aie eee aie 1908 22.7 | 13.62 34.2 | 10.34 19.6 7.45 11.98 8. 90 
DOs ease ce 1909 23.0 | 13.80 31.3 QE SO! | ar eae 11.59 9. 30 

Akron COloxe eens 1909 14.3 8. 58 21.1 6. 33 I) 7. 49 7. 46 6.91 
Hays mans eee sean o: 1908 1.2 72 1.3 39 5.8 2.20 56 1.30 
Garden City, Kans...... 1909 2.1 1.26 0 . 30 2.4 91 78 61 
Dalinanh exec sees 1909 0.0 0. 00 0.0 0. 00 0.0 0. 00 0. 00 0. 00 
Acmarillo, Pex. yas) oe 1908 17.0 | 10.20 20. 0 6. 00 “9 3.00 8.10 4.50 

DOL Kee eee eee as 1909 0.0 0. 00 0.0 0. 00 0.0 0. 00 0. 00 0. 00 

AVCraSO 2 nC tenes Be 17.4 | 10.44 30.2 9. 06 21.1 8. 02 9.75 8. 53 

The following nine tables, Tables VI to XIV, inclusive, show in 

detail the yields per acre in bushels and the farm value per acre for 
each of the three crops grown in the nineteen tests. The farm values 
have been calculated on the basis of 60 cents for wheat, 30 cents for 
oats, 38 cents for barley, and 39 cents for corn. 

In these tables the average farm values in dollars per acre of the 
two small-grain crops only in each rotation have been considered. 
Seven of these rotations contain corn crops, and two of them, Nos. 
5 and 8, a year of summer tillage each. There is therefore one factor— 
the yield of the corn crop—which has so far been neglected in con- 
sidering the relative yields of the rotations. This omission is to be 
regretted, but it seemed unavoidable for the following reasons: 

(1) The corn crop lends itself much less readily to growing on 
small plats so as to give results comparable to those of large fields 
than do wheat, oats, and barley. While careful records of all corn 
yields have been kept, they are not entitled to the same confidence as 
the small-grain yields. (2) Very little, if any, of the Great Plains 
area can be considered as a corn-growing country. In most of the 
area corn can and will be profitably grown, but a considerable share 
of the profit from its growth will be derived from the beneficial effect 
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which the growing of the corn crop has in preparing the soil for the 
crops of small grain which are to follow it in rotation. 

It is assumed that the corn crop will produce enough in the form 
of fodder and grain to at least pay for the labor involved in its pro- 
duction. The labor involved in raising a crop of corn is no greater 
than that required to summer till an equal area. In comparing the 
yields obtained from the small-grain crops in a rotation containing 
summer tillage with one containing corn it has been assumed that the 
yields from the summer-tillage rotation must be enough in excess of 
those from the corn rotation to pay for the summer tillage. Or, to 
put it in another way, the corn crop must be sufficient to equal in 
value the excess in yield of the two small-grain crops in the summer- 
tilled over those in the corn rotation. Whatever form of compari- 
son is used it is assumed that the labor required to produce a crop of 
corm is approximately the same as to summer till. The corn crop 
pays for the work bestowed upon it, while the summer-tilled rotation 
must produce enough more small grain to pay for the cost of the sum- 
mer tillage. 

Corn should therefore be much more commonly grown than it now 
is in this area, not because it is a profitable crop in itself, but because 
it takes the place of summer tillage in the rotation and at least pays 
for the labor bestowed upon it. A corn crop might therefore be con- 
sidered a complete failure judged from the standpoint of grain pro- 
duction, but still yield enough in the way of rough fodder and be valu- 
able enough in its effect upon subsequent crops in the rotation to make 
it a very profitable crop. 

In the double columns headed ‘‘Corn”’ are given the yields in 
bushels per acre and the farm value per acre based upon the actual 
yields of grain wherever the crop matured. The yields of fodder are 
also given in pounds per acre, but no value is calculated for this por- 
tion of the crop. It will be noticed that in many instances a good 
yield of fodder was obtained without any reported yield of grain. 
This is due to the failure of the crop to mature. The selection of an 
earlier maturing variety would undoubtedly in many instances have 
resulted in a good yield of grain. The corn yields do not enter into 
the valuation of the rotation. These figures are given simply to show 
that corn can be grown at these stations. 
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TaBLe VI.— Yields of wheat, oats, and corn in bushels per acre and farm value per acre 
m nineteen tests, 1906-1909, inclusive. 

ROTATION No. 1. 

Plat A. Spring wheat on corn ground disked but not plowed. 
Plat B. Oats on ground plowed early the preceding fall. 
Plat C. Corn on ground plowed early the preceding fall. 

Aver- 
age 

: value 
. r orn |per acre Station. Year. Wheat. Oats. Corn. fodder of 

wheat 
and 
oats 

Bushels Bushels Bushels. Pounds. 
Judith Basin, Mont.......... 1909 S4ACSe | S20N8Sals GSo i poO NAS cl ea eee eee 8,1€0 | $20.66 
Diceieeon NE Dakeas Seance 1908 30.8 21.48 | 35.3 10. SOE Ss | ee ee 22050 16. 03 

AN apa bs xo Spe mae rh a 1909 39.8 23.88 | 64.4 19. 32 50.7 | $19.77 2,080 21. 60 
Bageley, BN [Gal Dear eee ae 1907 16.7 10.02 | 25.9 VT Ge eee ere Eh | 4,150 8.90 

Se MOC epee mens, EM 1908 24.0 14.40 | 26:3 7689) | soso eS REO 11.14 
ec ciaepeline ae pe a wos went eta 1909 33.0 19.80 | 64.0 19. 20 30:8" |) | 12501S ese a0) 19. 50 

Highmore Seales ee eee 1906 PARK 7 16.02 | 45.3 13. 59 33.1 12:01 eee pa LAS Qi 
aha RCE Te ae es 1907 21.5 12.90 | 46.9 14. 07 21.4 8.35: oo aed 
Loe i ee Atk 4S Rae eae 1908 24.3 14.58 | 28.8 8. 64 16.4 6:40) | a elo! 

Ballefourche, Salk. aes 1909 29.4 17.64 | 55.6 16. €8 20.7 8.07 | 3,370 17.16 
North Platte, INe@biee see 1907 22.3 13.38 | 26.9 8.07 14.4 5.62 | 5,080 10. 73 

DD Oe ee ae ee 1908 28.6 CHGS 18. 09 31.8 | 12.40 | 3,620 17. 62 
DOs seis yer ees eee 1909 Pale 7 18502 |) Pah 6.93 Dial 9.79 | 2,490 9.98 

Mikron, COlO-se2e en ee ee 1909 25.0 15.00 | 25.6 7.€8 26.4 | 10.30} 1,909 11. 34 
lays; (Keans-scse ben se ae 1908 3 2.22 | 28.5 8.55 4.2 1.64 | 6,665 5.39 
Garden City, Kans...........}| 1909 1.0 . 60 3.0 {00st ea -00 | 2,820 515 
Dalharts Mex <5) cage oe 1909 30) . 00 .0 JQ0F Saree ee - 00 650 . 00 
iAomarillo; Lexis. ence eee 1908 8.3 4.98 | 28.1 8. 43 16.6 6.48 | 2,740 6.71 

Dose sae Eee eon 1909 .0 .00 | 10.0 Se OOM eee -00 | 1,610 1.50 

IAN ERAS OS cee ee es eee 20. 87 12552) } 35206). WOL52"|). 22222 ae ee 11.52 
| 

TaBLeE VII.— Yields of wheat, oats, and corn in bushels per acre and farm value per acre 
in nineteen tests, 1906-1909, inclusive. 

ROTATION No. 2. 

Plat A. Spring wheat on spring-plowed ground. 
Plat B. Oats on spring-plowed ground. 
Plat C. Corn on spring-plowed ground. 

Station. Year. Wheat. Oats. 

| Bushels Bushels 
Judith Basin, Mont.........- | 1909 33.1 | $19.86 | 63.1 18. 93 
Dickinson, N. Dak.........- 1908 35. 0 21.00 | 52.5 15.75 

DD Opa ie Bare Slee ee 1909 39.7 | 23.82; .60.6 18.18 
uidesley, IN Dak tees) sengs5 1907 13.2 792 | 2907 8.91 

SOE SAS: eee knee 1908 15.8 | 9.48 | 20.6 6.18 
Sith irs a ee re ieee 1909 S78) I GG I] © GB 7 19.11 

Highmor, SDakes.- Sera 1906 Bed | LOs38elPessas 11. 64 
De SE EAE Vo meats beats 1907 29.0 17.40 | 41.6 12. 48 
SOPs nit SOR e ns eel 1908 25.2 | 15.12) 36.9 11.07 

Beso GEGHE Sa Dakenne sane 1909 23.9 | 14.384) 42.5 12.75 
North Platte, NG@DI 22a es 1907 23.7 4S 225 o2no 9. 69 

Dot 2 ea eee ee 1908 24.0 | 14.40] 36.9 11.07 
DOnprs nee Pee 1909 17? 10.32 | 28.1 8. 43 

Akron: (Cologe::e-ea5c0 ee 1909 20.8 12.48 | 18.3 5. 49 
bays, Kans ape a eee 1908 Way || -.90 | 26.0 7. 80 
Garden City, Kans.........- 1909 4.0 | 2.40 1.3 . 39 
Dalhart,TRexsptseroe eee 1909 Onn . 00 20 . 00 
AMATO; REX tee no eee 1908 8.0 | 4.80 2. 34 7.02 | 

DO en. «SU. Sena eee ee 1909 .0 . 00 0 . 00 

Average 25 oo eee | eee 19.68 | 11.81 | 32.44 9.73 
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TasLe VIII.— Yields of wheat, oats, and corn in bushels per acre and farm value per acre 
m nineteen tests, 1906-1909, inclusive. 

ROTATION No. 3. 

Plat A. Spring wheat on ground plowed early the preceding fall. 
Plat B. Oats on ground plowed early the preceding fall. 
Plat C. Corn on ground plowed early the preceding fall. 

Aver- 
age 

value 

Station. Year. Wheat. Oats. Corn. f wo Be ACTE 

auicat 
and 
oats. 

‘Bushels. Bushels. Bushels. Pounds. 
Judith Basin, Mont.....--.. 1909 31.0 | $18.60 OLAS Re 15) (og Sees eS oie 8,960 |} $18.53 
Diekimson, N. Dak. ........- 1908 30.0 | 21-00 SOS OF RG Vee scen oes Ie eke ee 2,510 16. 33 

IDG oe 1909 37.3 22.38 62.5 | 18.75 48.3 | $18.84 | 1,940 20. 57 
ndecley, IN/GS1D 2 cee 1907 12.6 7. 56 30. 5 ORGS ise Ceres Ee 3, 150 8. 35 

a2 Caeser 1908 20.8 12. 48 16.9 OSOM Gees oleae eee oo 900 8.78 
De ee ee cites se 1909 32.5 19. 50 66.5 |} 19.95 2920) | esi 2,750 19. 72 

ae Se Wakes 2. 58 soe 1906 25.5 15. 30 47.2 | 14.16 39. 1 WOS2 Gye aes ae 14. 73 
2 ae oe ee 1907 27.2 16. 32 45.3 | 13.59 22.9 RSA yal as es 14. 96 
EP eae ee ee 1908 25.7 15. 42 29.7 8.91 19. 6 (AGAa eee e216 

Eousfoaiche, Sy IDEN eS ee Seen 1909 29.9 17.94 53.6 | 16.08 17.8 6.94 | 3,415 17.01 
North Platte, ING) 0 2a see 1907 20.7 12. 42 30. 6 9.18 19.6 7.64 | 4,670 10. 80 

pe nnd SYR Re aL ee 1908 21.0 16. 62 60.3 | 18.09 Son dal ol4s i ge430 17. 36 
BON ae es 1909 24.3 14. 58 18.3 5. 49 22.6 SUA | DQ ile® 10. 04 

Agron, COG.25 sae 1909 19.2 11. 52 18.8 5. 64 25.7 10.02 | 4,400 8. 58 
Hays, Cans) aga 1908 3.9 2.34 20.1 6. 03 oat ODN 700 4.19 
Garden) City, Kans.) 2.5... - 1909 Qe2, 1.32 .0 OOF pes eene 00 |} 2,940 66 
ID@U Se Tres INS ce ee ee ere 1909 0 00 .0 OO Rees .00 | 1,000 00 
PAM AT ENOL OX oi 2 sc a ies 1908 8.5 5. 10 21.5 8. 25 17.6 6.86 | 3,250 6. 67 

OR eee oe et 1909 0 00 17.8 Bed An | beens -00 | 1,480 2. 67 

iran ee eee etl Oe AOE USA Le 1020 ease So | S| eee | ttt6 

TasBLE [X.— Yields of oats, wheat, and corn in bushels per acre and farm value per acre 
in nineteen tests, 1906-1909, inclusive. 

ROTATION No. 4. 

Plat A. Oats on corm ground, not plowed but disked. 
Plat B. Spring wheat on fall-plowed ground. 
Plat C. Corn on fall-plowed ground. 

Aver- 
age 

- a value 
: > ‘orn | per acre 

Station. Year. Oats. Wheat. Corn. Fodder of 

wheat 
and 

| oats. 

Bushels. Bushels. Bushels. Pounds. 
Judith Basin, Mont......... 1909 PSA ER ES SEES) EMO ete aS ee 7,040 | $21.11 
Pe sor, IN Dake see |e 1908 67.2 20.16 | 18.8 TNs iS eee es eee tere 2,330 15572 

i 6 a ae eee 1909 f2a5 21.75 | 34.3 20.58 | 48.9 | $19.07} 2,000 PALS IP 
dgeley, Nie Dales 2 1907 | 28.8 8.64] 10.5 G30 ge earea PS 2, 850 7.47 

58 OS Ses Se eee 1908 23.4 (EU) USS 7 Oa eam oases eel ly hOU 8. 22 
ests aceasta ene 1909 63. 7 19.11 28.5 L105) 3251 P2020 25950 18. 16 

Tighmor, See Dake nssae sss | 1906 61. 6 18.48 | 25.0 15.00 | 36.1 AOS) |Seseene 16. 74 
ee ene eae ce|  LOOY =~ A824 14.52 | 29.0 17.40 | 22.6 SESTs ese 15. 96 
Socal eee Soe ee eee | 1908 | 35.6 10.68 | 21.8 13.08 | 8.4 SHAT NSoesgoeeiey -Tlleters 

Beliefouiclie, Sa ake: 22h. a 1909 | 75.0 22.50 | 29.7 17.82 | 19.8 (CU2N BANS 20. 16 
porn. Platte, INeDre es ses ; 1907 | 40.6 12.18 | 24.2 14. 52 Le eN7, 6. 90 4,570 13530 

Bee ey aterate Se creeks 1908 54.3 UG AD aye 3} 18.78 | 30.0 i. 70) 3,670 17. 54 
De S06 ESS Soe nea eee 1909 22.5 6.75 | 16.8 10.08 | 29.6 11.54 | 2,730 8. 41 

PNETON A COLO Ze 566 one oe ses | 1909 PAIR} 6.39 | 10.6 63360 reel 9.01 | 2,340 6. 38 
lays Kansan 2c. terosce a1 1908 16.0 4.80 6.7 4.02 5. 4 PSA 5, 160 4. 41 
Garden City, Kans: -2..--2. | 1909 2.9 . 87 9 gy ES A ere Pec oleae 2, 440 70 
Mathai. REx... ...b occ sat 11909 .0 . 00 .0 U0 eee ees HORS a 850 00 
Amarillo, eX eemin Ben ae see 1908 22.8 6.84 | 13.2 1.92'| 17.6 | 6.86 || 3,280 7. 38 

Re oa eniauine so etion _ 1909 0 . 00 .0 OO |e Seer eet 105) 00 

EG 1a 2 | scot fae a Sor 4Gn ley 4cl a 18.440 lek Ts OGwle ae Seco wade = oleedee sce 11.30 
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32 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

TaBLE X.— Yields of wheat and oats in bushels per acre and farm value per acre in nine: 
teen tests, 1906-1909, inclusive. 

ROTATION No. 5. 

Plat A. Spring wheat on fallow land. 
Plat B. Oats on ground plowed early the preceding fall. 
Plat C. Summer tillage. 

Average 
value per 

Station. Year. Wheat. Oats. acre of 
wheat 

and oats. 

Bushels. Bushels. 
SUCH BB Asin ye MOGs se eae er 1909 38. 0 $22. 80 67.1 $20. 13 $21. 47 
Dickinson: JN Walks es ee ees 1908 33.0 19. 80 * 39. 4 11. 82 15. 81 

1D Yo yeaah er aii tarsomeres Ma MaMa i pean a oe 1909 37.7 22. 62 63. 8 19.14 20. 88 
se decley, Sil Bye teesen yea MOE eee cat estee 2 1907 11.8 7.08 Qiao 8. 25 7. 66 

SOR sip es peewee eae bee RT ce 0 en 1908 19.5 11. 70 33. 4 10. 02 10. 86 
De a sein I oN ER EEE RR IO Peet oy 1909 29.8 17. 88 63. 7 19.11 18. 50 

HMichmores Ss Dake coe: 5.2 eee ees eee 1906 Sil, 7 19. 02 46. 6 13.98 16. 50 
DO esses eo Ge AEE Se Sane ae 1907 33.3 19. 98 55. 0 16. 50 18.24 
DD Yc) Sema A epcae en SUE eae SA Roe RN ON Ne a 1908 29.0 17. 40 27.8 8. 34 LEST 

Bellefourche, S. Dak..._.....- REIL a eS ee 1909 31.4 18. 84 51.6 15. 48 17.16 
North Platte Nebra 322 ewe ae eee 1907 26.0 15. 60 31.2 9. 36 12. 48 

ID ORG eG ae oe Ser aie, ati ee enn 1908 42.2 25. 32 54.7 16. 41 20. 87 
HDD Y.0 peeled ree at CP aes one a Si Se a i = 1909 Dil} 16. 32 19.1 5 778} 11. 02 

AKTOMC OOM. hgaters odes en enema, teeter ae 1909 18.2 10. 92 16.7 5.01 7.96 
ays vi Kiam) 22 5 228 fetes sta eae eens ie 1908 4.1 2. 46 22.8 6. 84 11. 65 
Gardent@ity ay Kansee =e ete e eee 1909 6. 6 3. 96 3.3 S09 2. 48 
Dalhart: “Rex c9 a ee eas iced eee ee Neco 1909 (lo 4. 62 -0 . 00 2.31 
Amari Oy NG Xes ease ae ee eee 1908 16.5 9. 90 24.4 132 8. 61 

1 BY 0 yeaa ye tins at Bie ep see Bee IS See 1909 9.5 5.70 15.3 4, 59 5.14 

INV OTACE Se Sees me Se Se ee No Eee ee een a tees ieee 28. 35 14. 31 34. 92 10. 47 12. 39 

TaBLE XI.— Yields of barley, oats, and corn in bushels per acre and farm value per acre 
in nineteen tests, 1906-1909, inclusive. 

ROTATION NO. 6. 

Plat A. Barley on corn ground, not plowed but disked. 
Plat B. Oats on ground plowed early the preceding fall. 
Plat C. Corn on ground plowed early the preceding fall. 

Average 
value 

per acre 
Station. Year. Barley. Oats. Corn. oe 

*| barley 
and 
oats 

Bushels Bushels. Bushels. Pounds. 
Judith Basin, Mont..........] 1909 ADL TE | cK 233 | Byes || anlesthle os ee ollnessecss 8,320 | $16.79 
Dickinson, N. Dak.......... 1908 Ad. 6 | 172383! 44,7 WOE AL eases ae Se een ees 2,100 15.37 

1 Doe arm Ahan th 2 Aye ne 1909 53.8 | 20.44] 61.9 18. 57 50.3 | $19.62 | 2,000 19.50 
Edgeley, IN Dakss sae 1907 18.3 6.95 | 32.5 CEG sGeaeeee mec soars e 2, 650 8.35 

Te eee ne os et oe 1908 S19) 2 elise 9) 2 fal eee eet fee ees 21,315. 0) 8. 45 
De See oe ee ey er 1909 33.1 12.58 | 60.3 18. 09 29.8} 11.62); 2,400 15. 33 

Highmore, Sia DEN aaa EES ater 1906 Bitte UF 14.33 | 53.8 16. 14 36.1 14'08.\S2-3see= 15. 24 
DON Se eee 1907 25.0 9.50 | 49.4 14. 82 20.0 7:80) |S56ase= 12.16 
Do. Re cays > eee eae 1908 30.0} 11.40] 36.3 10. 89 18.4 (Ese res SOR 11.14 

Bellefourche, S. Dak.......- 1909 47.1 17.90 | 65.6 19. 68 19.2 7.49 | 3,460 18. 79 
North Platte, INebrics. 25-c5 1907 30.6} 11.63] 23.1 6. 93 20.0 7.80 | 4,410 9. 28 

gS i es = a os ee 1908 24.9 9.46 | 49.1 14. 73 23.2 9.05 | 2,870 12.09 
Do By UreEe a(R etal te ee eS 1909 PA) 8.17 19.7 5. 91 31.7 | 12.36] 2,030 7.04 

Akron NCOlOe. paeee eee ee 1909 24.9 9.46 | 20.8 6. 24 26.1 | 10.18] 2,720 7.85 
Hays, Eri det tla a Sip 1908 1203 LAS (215) 65) 10. 65 5.5 | 21 45s OFS 7. 66 
Garden City, Kans.......... 1909 5.1 1.94 OULe. all SQ BONes Sree oS ee 2, 500 1.44 
Dalhart-Mexsee =e ee 1909 0) . 00 0 OOM 5. ences aoe 650 - 00 
PATNATINO. MER eyasee em ace 1908 5 Qeeon oles 9.39 18.3 7.14 |. 3,200)| ~~ ‘6:12 

DON oS eeee ts mercer 1909 .0 . 00 0 00! boa ns eae 1, 220 . 00 

IAW OTAGO | Jbac hace sone Cee eee 25.9 9:84 |) 34.78") 10: 430) 2. sass8e le ceeeees | seer 10.14 
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CROP ROTATION COMPARED WITH CONTINUOUS CROPPING. 33 

TasBLe XII.— Yields of oats, barley, and corn in bushels per acre and farm value per acre 
m nineteen tests, 1906-1909, inclusive. 

ROTATION NO. 7. 

Plat A. Oats on spring-plowed ground. 
Plat B. Barley on spring-plowed ground. 
Plat C. Corn on spring-plowed ground. 

Aver- 
age 

St Y Oat Barl C Com | 2 ve ation. ear. ats. arley. orn. er acre 
fodder. ve Gate 

and 
barley 

Bushels ’ |Bushels Bushels.| Pounds. 
Judith Basin, Mont.......... 1909 TES | 622,70 |) BQ iL) Sale GS eee ccc ssiassusacn 7,120 | $18. 53 
oe N. DD Alkesiye rence. 1908 60. 9 18. 27 34.4 ADS ON ay ees ae RA xs ats 1, 480 15. 67 

vl co PEE 1909 70.3 21.09 49.2 18. 70 46.7 $18. 21 2,000 19. 89 
Bagels, INE aikee ee ei oo 1907 24.8 7.44 10. 6 AG) Beil erase; eae ile aye ae 1,950 5. 74 

nine Se nee 1908 24.7 7.41 26.0 OES el eerie pepe ener eral ave Dre) 9), 8. 65 
ae Beers sibnn ma Oh St De 1909 60. 9 18. 27 Bye 12. 43 29.8 11. 62 2, 800 15. 35 

Highmore, So ID Ey gees eae eee 1906 57.5 17. 25 29.2 11.10 43.1 dG eet th Wea mes ae 14.17 
BREW ieee wis er 1907 43.8 13.14 28.3 10.75 28.6 1 ays Nae ree 11.95 

Do Breer 3). 7 UP RN Soy oe 1908 40.0 12. 00 29.9 11. 36 32.6 ASA ue aati ae 11. 68 
Bellefourche, S. Dak.. .| 1909 58. 8 17. 64 28.1 10. 68 20.6 8. 03 2, 980 14.16 
North Platte, IN@DReS ee ee 1907 S15) Of 10. 71 40. 2 15. 28 22.6 8. 81 4,690 12.99 

IDX) ace ee 1908 60. 3 18. 09 PA, 3 8. 47 ST, 12. 36 3, 630 13. 28 
ID YO) BAS se ee ee 1909 35.0 10. 50 18.5 7.03 22.1 8. 62 2,950 8.77 

NTO COlO eo 62. 6222-6 2-22 1909 25. 6 7. 68 22n2, 8. 44 21.7 8. 46 2, 380 8. 06 
Garden China Kansai. ees 1909 3.8 1.14 5.7 ZO, NTE Perse arte teeta 2 ae 2, 660 1. 65 
Hla SemCANSe 28. hc inte e 1908 15. 2 4.56 9.2 3. 50 4.0 1.56 | 4,540 4.03 
Anan G NOX 2 ose e 2 1909 .0 .00 a0) COC) eset ae ells 900 00 
Amarillo, ANS SES see epee 1908 203 6. 39 8.1 3.08 | 17.0 6.63 | 2,950 4.73 

TONG a A ae ee ee 1909 -0 . 00 .0 COOH | epee si | aR 1,380 00 

BARVGTLO Cmemmeeie ra reels Sh Bazi clon cl 37.5 11.25 22.83 8. 67 16. 87 625874 eee 9.97 

TaBLE XIII.— Yields of oats and wheat in bushels per acre and farm value per acre in 
nineteen tests, 1906-1909, inclusive. 

ROTATION NO. 8. 

Plat A. Oats on fallow land. 
Plat B. Spring wheat on ground plowed early the preceding fall. 
Plat C. Summer tillage. 

Average 
value per 

Station. Year. Oats. Wheat. acre of 
oats and 
wheat 

Bushels. Bushels. | 
Inidith Basing Montincc 2s.) sof cecssccscs eo. 1909 66. 2 $19. 96 40.3 $24. 18 $22. 02 
Di ClaMSOM INT Dalkey we ee a oe 1908 60. 9 18. 27 20. 5 12. 30 15. 29 

DO ei GSS er clte ches Sere crear ese es sey aan es 1909 74.7 22. 41 35.0 21.00 21.70 
ey tecley TNT 1D Wane a ene ba a fe a ee 1907 30.9 9. 27 8.5 5. 10 7.19 

= aca a ee es a ee a eh is 1908 20.9 6. 27 10.3 6.18 6. 22 
wes Seapets er Seb ee Ss ae ee omnes ary 1909 56. 2 16. 86 26. 6 15. 96 16. 41 

Highmore, fis: | DES ee oO CLs ae gay eee  e 1906 83. 4 25. 02 25. 0 15. 00 20. 01 
SSG GESTS aS ea peepee ri ia 1907 57.8 17. 34 32.7 19. 62 18. 48 

Do Rae ayes TM en Ce ae ee ot 1908 46. 6 13. 98 27.5 16. 50 15. 24 
mpelietourche pS: Dak. . .255.522-022-s..-2--5 1909 85. 2 25. 56 3302 19. 92 22.74 
INorth Platte; Nebr: 250... 22.2. seec anes! 1907 40.9 12. 27 28.3 16. 98 14. 63 

Be his RE RRS Se RES eS ee nena eran 1908 91.5 27. 45 Sl. & 18. 78 23:10 
3 SSE, he STE eng Ee a ica pee 1909 .00 00 16.8 10. 08 5. 04 

nod COO eee an Cera inc Ne eh ee sane 1909 28.3 8. 49 10.9 6. 54 7. 52 
BESTA YS Pap E TNS cree eset es are TUN ty BSD Liner eS 1908 28.8 8. 64 4,2 2. 52 5. 58 
CrancermuGitiys wha ms yi sae ee 1909 5.8 1.74 3.8 2. 28 2. 01 
HD DAL NO Kes seed oh eee ae A UN 1909 10.0 3.00 .0 . 00 1. 50 
ANTONE VNU USS: len ease a Ne a 1908 33. 4 10. 00 1133, 7 8. 22 9.12 

Oy oc eer Ree SOO RUO UE ae SOL Cee Sean eae 1909 25. 6 7. 68 .0 00 3. 84 

DNS CSREES Os are Sesh eye or ee | |e a 44, 56 13. 37 19.4 11. 64 12. 51 
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84 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

TaBLE XIV.— Yields of oats, wheat, and corn in bushels per acre and farm value per acre 
in nineteen tests, 1906-1909, inclusive. 

ROTATION No. 9. 

Plat A. Oats on spring-plowed ground. 
Plat B. Spring wheat on spring-plowed ground. 
Plat C. Corn on spring-plowed ground. 

Aver- ; 
age F 

: Corn | Value 
Station. Year. Oats. Wheat. Corn. fodder. |Per acre ; 

*| of oats 
‘ and ' 

wheat 

Bushels. * | Bushels. Bushels Pounds. . 
Judith Basin, Mont.....--.... 1909 1007 2) $20. 214531562 | SSIS be ee ae eee 7,280 | $20.08 
Dickansons INE Dake se esse= 1908 50. 6 15 MS AS ak itn Lav eee Ay (ees. 13. 20 

1B YO ete tia Se ee crt oo ae 1909 fil 21.39 | 30.7 18. 42 43.5 | $16.97 | 1,680 19. 90 
Edgeley, N. Dak.........-.- 1907 5. 6 1. 68 4.2 Pa YAO Nie ao ES , 300 2.10 

DOS ee re oe Sea 1908 16.9 5sOV i alsa 8:10) 2.6. <a 2, 600 6. 59 
DOL Oe een eee 1909 58. 7 17.61 })- 25.8 15. 48 29.3 | 11.43] 3,050 16. 54 

Highmore: S: Dake= ss 1906 56. 9 17 OV 2557 15. 42 38:1 | 443698 16. 25 . 
DOSS 2S ce See Dee ees 1907 47.5 14.25 | 24.5 14.70 27.1 | 10.57 |--22-+-- 14. 48 
DOSE See eye ea Cee 1908 41.6 12.48 | 24.2 14. 52 25:9 10: 105 eee 13. 50 

Bellefourche, S. Dak......-- 1909 62.2 18.€6 |] 26.1 15. 66 DOT 8.85 | 4,905 17.46 : 
North Platte, Nebr........-.| 1907 33.4 10.02 | 20.8 12. 48 18.6 7.25 | 4,830 11. 25 

OF 2 Peer eee ee 1908 48.2 14.46 | 17.5 10. 50 28.0 | 10.92! 3,490 12. 48 
DO ns eae ree eee 1909 2. oO 8.25 | 16.7 10. 00 27.1] OUST 435350 9.13 

Akron Colos. ce neteee ase .--| 1909 (ae) 5.25] 14.3 8. 58 25.3 9.87 | 2,280 6. 92 
ays. Kans cog! net ee 1908 | 19.1 5.73 By, 1.32 4.3| 1.68] 4,120 3. 52 
Garden City, Kans.......... 1909 Pa . 69 255 1: 5ORUs.. 5 ee -00} 2,900 1.10 
Dalhart- alex sae ese 1909 -0 . 00 .0 L008 2 see -00 | 1,200 00 
Amarillo; exc 4-0 e-ene see 1909 22. 5 6.75 5.3 3.18 14.3 5.58 | 2,690 4.96 

Doe Reo wae eee ae 1909 0 . 00 0 SOOKE. Satan -00:1- 1270 00 

AVCTASC2 2. Se cee ee ee 34.34} 10.30 | 16.03 9.61 | 22. 22.22| 3S 9.95 
| 

Tables XV, XVII, and XIX present in convenient form for com- 
parison the yields per acre of each rotation for each test and each 
crop, the average yields for continuous cropping, and the losses or 
gains as compared with crop rotations for each test. 

In Tables XVI, XVIII, and XX the yields are expressed in farm 
values per acre instead of in bushels, Tables XV and XVI, XVII and 
XVIII, XIX and XX being, respectively, companion tables dealing 
with the same crops, but using different terms of expression. 
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CROP ROTATION COMPARED WITH CONTINUOUS CROPPING. 35 

TaBLE XV.— Yield of wheat, in bushels per acre, in seven 3-year rotations compared 
with continuous cro pping. 

| No. 2. 
Wheat No. 3. No. 4. 

ae spring W heat Oats No. 5. alee 8. 
dinicad plowed, fall disked, |Wheat on fall oF 

Station Vea l-oste tall oats plowed, wheat fallow, aeee 
: "| Plowed, | Spring | oats fall fall oats fall a iL 

ea fall plowed, | plowed, | plowed, | plowed, 1 Z d 
lonred corn corn fall | corn fall | fallow. F ae eo 

= s Sunite plowed. | plowed. anew. 
plowed. 

PB ae ioe Buses Busts Buel. Buses: | Hughes: Bushels 
udi Asin MOMbehs Soe ee ee - C : : : : : a 40.3 
son, IN(S LD ee eee Hs a ane a oa ee 33.0 20.5 

PP soa 52 sense so aloes a 39. 9. : 4. 37.7 35.0 
Edgeley, lc IDS eee Senne |} 1907 | 216.7 13.2 12.6 10.5 11.8 8.5 

ee me | cue | Bel Be) Bz] Bs] ees ao SK OS AOR ee eee a : | 0 : 3 29. 26.6 

Highmore, Si LUE ga eee ereteseee 1906 20st oe 27.3 25.5 25.0 a 31.7 25.0 

Sees Peel ga] B21 Bi] Be) cee] es so one See ososoopbos Ss so6soesgcs) Xu . Zo-Z . O a 5 3 5 

Bellefourehe, S. Dak... .....-.--- _ 1909 29.4 23.9 29.9 29.7 31.4 a 33.2 
erin Platte, Nebr. .-..2--..----- | 1907 22.3 23.7 20.7 24.2 26.0 a 28.3 
~ soeakdace dosteasesesaaeeeer ean ae coe 27. i ae a 42.2 31.3 
«nee | am : a 24. 6. 97.2 16.8 

PMKPOM OOOH a Ss oS cese ek 1909 @25.0 | 20.8 19.2 10.6 18.2 10.9 
Hays, TGS eee 1908 3.7 1.5 3.9 a6.7 4.1 4.2 
Garden:City, Kans-: ........----- eelQ09 AO 4.0 2.2 9 26.6 3.8 
Ahan o MNO a coe see ek Se 1909 0 0 .0 0 a7.7 .0 
Amarillo, ROK ea a 1908 8.3 8.0 8.5 13.2 a@16.5 116%, 7/ 

Dns, . sa BSS ee | 1909 20) 0 -0 0 9.5 0 

ISTP Rb ee eee a 20.87 | 19.68 20.21 18. 44 23.85 19. 40 
Average from continuous | 
ChOPDIN GA hie e 2 ee mene cliee sess sc 17.39 | 17.39 17.39 | 17.39 17.39 17.39 

Gain per acre by rotation 
compared with contin- | 
WOUSICLOP PINE <s-2= 22 She wee 3.48 | 2. 29 2.82 | 1.05 6. 48 2.01 

| 
| No. 9. Average of all rota- 

Oats tions compared 
spring with continuous 
plowed, Yield cropping. 

z wheat | Average | from con- 
Station. GEIR. spring yield. tinuous 

plowed, | cropping. 

sprit P | Gain. Loss. 

plowed. 

Judith Basin, Mont fe |) Gale |ocatcoll sao ee udi Asin ee MOM bane ise case eee eee ; : : SOO | Ree eae 
con, INS Kes a see ea eae aie 8 18.7 28.11 24.3 Safeline ae 

oe ee Sa SSR Sa ee See ea ee eos 9 30.7 36. 36 26.8 Qe BGs ie spt 
rameleyeN EO ake eis 50s les Sscse eae se 1907 4.2 ils @y 4.1 GEO eae 

ae = SHES GRGSS2 CHORE Ae Ee ae ae eae ioe a 5 ot a 13. 3 Shih) eSewecss as 
a SOS CRS SES See SO UOC RE eee eee eee se -8 29.7 28. ASA a ener 

EM hTMOre; 9D ake. oo eee ee ee eee: 1906 Dowd ZOHO eee dae tees ens ogee a eee 
ve ee fe are eee is oars ei ataieve ae ctai\ewiche 1907 24.5 28. 17 Potten leaeuea ee 0.63 

BR ye eas ape Nha BA wee 1908 24.2 25. 34 DG asia ete senee. ce .96 
Bellefourche, Si Dak» _22./.--.-..5-.2---=---| 1909 26.1 29. C9 23.8 SRO Meee ee 
None lathe INGDEo ws. eee es ee | 1907 20.8 D7 AN pal eee ae .79 

BS NSS SG ea ae eS ion a 2 a a Ze ; On24e i eaaaeeere 
SO SASS ES SOS Re eee ee 6. 20. 23. SH a ES 2.90 

PHOTIC OLR sania Kee ee os ee 1909 14.3 17.00 14.3 210M ane 
Pe SATIS oe ee Sa eS Soe 1908 22, 3.76 12 PENG: Ios asin 
GargennC@itiys WANs. 5.21 ccoc sees Sose sce oe: 1909 220) 3.00 2.1 SOON eee 
LOBES CINE, Te i ge ee 1909 0 HE) .0 BA ICO) tae ad Se 
Amarillo, NES ee TN a ele ce oe ee 1808 5.8 10. 50 (0 aes es 6.50 

1D) Oars eee en eke ke Sid 1909 0 1.36 0 HESOe Sasa nee 

ASHTON Bre eee a a ee 16.01 TIGA RE eee, ep lee eer cn an | Oe rae 
Average from continuous cropping....|.......- 17.39 17.39 LES pomeca ol aoe aaoeee 

Gain (or loss) per acre by rotation com- 
pared with continuous cropping.....|.......- — 1.39 | PS) eee Oa SSE PGOLGH See U Ree 

Lee a Rotation giving the best yield of wheat. 



36 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

TaBLE XVI.—Farm value of wheat, in dollars and cents per acre, in seven 3-year rotations 
compared with continuous cropping. 

eat No. 3. No. 4. 
he spring W heat Oats No. 5. ave oe 
asked plowed, fall disked, | Wheat on) Soilcaan 

Station Year. | oats fall oats plowed, | wheat | fallow, | Theat 
% ; plowed spring | oats fall fall oats fail fall 

care plowed, | plowed, | plowed, | plowed, jaa 
3 ica corn | corn fall | corn fall | fallow. r News 

ie : sprig plowed. | plowed. pote 
plowed. 

Jjudithebasins Monte: 5-eeeee | 1909 $2). 88 $19. 86 $18.60 $19. 98 $20. 80 $24.18 
Dickinson, Na Dake= aes eee | 1908 | 21.84 21.00 21.00 11.28 | 19.80 12.30 

dD Yo gNR eS ie ee ah | oe ere 19C9 | 23. 88 23.82 22.38 2).58 | 22.62 21.00 
Bdgeley, No Dakeer = 02 ase soeeee| 1907 10. 02 7.92 7.56 6. 30 7.08 5.10 

DOS Leta eae eat 1908 14. 40 9.48 12. 48 9.42 | 11.7 6.18 
MEE) ete Be eee peg Tole ee | 1909 19.80 19.56 19.50 17.10 | 17.88 15.96 

iHighmores Se Dakss aye see oe 1906 16.02 16.38 15. 30 15.00 19.C2 15.00 
1 Bo ene ye sehen 5 meee een ns 1907 12.90 17.40 16.32 17.40 19.98 19.62 
1D chee ee eee ee ee aE | 1908 14.58 1S 1} 15.42 13.08 | 17.40 16.50 

Bellefourche, S. Dak..........--- 1909 17.64 14.34 | 17.94 17.82 18.84 19.92 
North: Platte, Nebric 2s ee 1907 13.38 14. 22 12.42 14. 52 15.60 16.98 

pe SS ReeT ae Fee nag eae eye ns ae 6 te ab 16.62 rh ihe SS 18.78 
Olse Sra See ee ees 13.02 10. 32 14. 58 10.08 16.32 10.08 

AKTON, < COlOR sae soar ee eee Cee | 1909 15.00 12.48 hey 6. 36 10.92 6.54 
EIS VS. KCATIS PAS ace hers son ee eee | 1908 DED, .90 2.34 4.02 2. 46 2.52 
Garden(City. Kansne2o-2-eeeaeee | 1969 60 2. 40 13 Fe 54 3.96 2.28 
Dallhart. Mex. ae eee ie eee ; 1909 00 -00 .00 .00 4.62 -00 
Amanillos Mex. sassee ee sae | 1908 4.98 4.80 5.10 7.92 9.90 8. 22 

ID) OSs Sa OR hs els ome Soe 1909 00 00 - 00 00 5.70 00 

IAVCTAL Cece ee ee nee | eee 12.52 11.81 12S 11.06 14.31 11.64 

No. 9 Average of all rota- 
Oats tions compared 
spring with continuous 
plowed - ; Yield cropping. 

- wheat verage | {from con- 
Station. — spring yield. tinuous 

oon’ cropping. 
or - 

spring Gain. Loss. 

plowed. 

Judith Basing Mont, o2e-ee sateen eee eee 1909 $18.96 $20. 75 $19.80 $0595) |=ne eee 
Dickinson, ND ake ose ene eee ea 11.22 16. 87 ia ae meee ee eee 

Oe agi Oi ae en eae ae eae ee 190 18. 42 21.81 16.08 | 5.73; |b ae se eee 
Hidgeley, TING UD ce OE ee Se 1907 2.52 eo 2.46 | 4AS |usssacsoes 

Osed niat screeetes ns eee ee ee eee 1908 8.10 0. 25 7.98 2:27 5? eee 
BOs 228 Besse Oe ee ae 1909 15. 48 17.90 16.98 «921 ote eee 

Bighmores:S Dake son. saree eee ee oe 1906 15. 42 16.02: |... 2.253. | See eee 
Doe ee eee Ee aS ee Ce ee SA 1907 14.70 16.90 17.28: \- eee $0. 38 
ND Yo yeaah Apr pea gl RY ma ied SA Od Seer © 1908 14. 52 15. 20 15578) 2 eee 58 

Bellefourche:sS2)D ake se ae ere 1909 15. 66 17.45 14. 28 ell cee 
North Platte; (Nebr: 22 aah ae Serer 1907 12. 48 14. 23 14.70 | See -47 

iD Yc ere ee ate Re a AP wegen ASS, oa Bees 1908 10. 50 17.33 13.62 Bey A I Pere ss 
DD Of sess 2 oe ee oe ee ee 1909 10.00 12. 06 13-80 2225 1.74 

AT TOD COL On gs ee at pe ees 1969 8.58 10. 20 8.58 | 126252 ee eee 
Higiys Kans.) Sosa eee een 1908 1.33 2.26 sto css: iy (Se ee 
GardeniC@itys Kans sae ee ee 1909 1.50 1.80 1.26 | 354.136 cepeee 
Dalhart; Vexs.=- itso eee ee 1909 .00 . 66 .00 | GG fo 5 eee 
Amarillo: Pere. oS ae er ee 1908 3.18 6.30 10.205). 3.90 

DO ssn 532 ee ee ee ee eee 1909 00 81 -00 | Boi Nees kaweees eB 

RVOCTAGO SR ease Sos SU ee ane eae | aoe Rea 9.61 @11.87 b 10.45 | bid) 3. - eee 

a Average of 19 crops. 

187 

b Average of 18 crops. 



CROP ROTATION COMPARED WITH CONTINUOUS CROPPING. Bl 

TABLE XVII. — Yield of oats, in bushels per acre, in nine 3-year rotations compared with 
continuous cropping. 

187 a Rotation giving the best yield of oats. 

| No. 2. | No. 3 No. 7. 
No.1. Wheat | Wheat "| wo. 5. | Barley | Oats 
disked, | SPTing | fall || disked, Wheat disked, | SP™8 
oats P owed, plowed,| heat | fallow, | oats plowed, 

Station. ENE | ects ra oats’ | fall | Darley 
plowed, oe m0 1 Z d plowed,| fall /plowed, SRunS 
eal owed, plowed, plowed,| corn plowed, 

fall coring Seat fallow. | fall south : 
plowed. plowed. plowed. plowed plowed. plowed. 

Bush. | Bush. | Bush. | Bush. | Bush. | Bush. 
icine Basin, Mont... -.-<-.2-2-:.--- 68.1 63.1 61.5 67.1 57.8 74.0 
Brekinsom N. Dak: .-.s--.2-2-<5.e5-- 35.3 52.5 38.9 39.4 44.7 60.9 

DO. See ose ee eee 64.4 60.6 62.5 63.8 61.9 70.3 
eoeeley, INR Oem tenes led ne oe 25.9 29.7 30.5 PHS |G SAF 24.8 
a apes ee ee ees | 26.3 20.6 16.9 a 33.4 15.9 24.7 
sdceac bel Ae ee 64.0 63.7 |@266.5 63.7 60.3 60.9 

Bpshinor, ‘Si, LD aH ies See ee Serene aes 45.3 38.9 47.2 46.6 53.8 57.5 
Bee eS oe ee 46.9 41.6 45.3 55.0 49.4 43.8 
DD SLL Shee Se eae eee 28.8 36.9 29.7 27.8 36.3 40.0 

iRevlefourehe; 'S: Dak. .......-.-.-.--- 55-6 42.5 53.6 51.6 65.6 58.8 
Nonny Platte; INebr.i2 22.0. 225522-- 2. | 26.9 32S 30.6 31.2 23.1 35s 7 

Be Bers been eB aero Pe a's 60.3 36.9 60.3 54.7 49.1 60.3 
5 eRe Dee DA eee Do 28.1 18.3 19.1 19.7 a 35.0 

oa COO = 352 BE ee ere aa 25.6 18.3 18.8 16.7 20.8 25.6 
LE 2S, TXGWIS. Be ee ace ee ee ener | 28.5 26.0 20.1 22.8 |@35.5 15.2 
ardeniCiby, Kans. 29.252 2225.-2-.2- 3.0 13} 0 383 Sul 3.8 
TSU MING CUE eS ene a ee 0 0 .0 .0 .0 .0 
PPEPEWIO WO ROXe = S22 2222.52 c-c)seees = Se 28.1 23.4 lots 24.4 31.3 Dies 

Oe ces chee ea eae a 10.0 0 17.8 15eS 0 0 

ASIGIRES... Beh ae ee ee 35. 06 32. 44 34. 00 38. 46 34.92 34.78 37.50 
Average from continuous crop- 

[STR Sk ee ae 301601 o0elG) le) S0eL6, | 30516) | 30216) | 30816 30.16 

Gain per acre by rotation com- 
pared with continuous crop- 
PUNO pepe ce oie es er os 4.90 2.28 3. 84 8. 30 4.76 4.62 7.34 

No. 9. Average of all 
No. 8 Oats Roe es 

Oats on ever Yield earth agit fallow, plowed, ie Heaoueeroe 
pation! So RCHt wheat | Average | from con- nuO rop 

fall spring yield tinuous ping. 
plowed, plowed, cropping. 

| fallow. sprite i 
| plowed. Gain. Loss. 

Bush Bush. Bush Bush. Bush. | Bush. 
uciphv basins MONG cs 52 fee lee 66.2 70.7 : TON | he Sena ee 9.5 
iekanson, Ni: Dako: 22 222 sc se 60.9 50.6 48. 4 SAV |e ae ass 

DD ee SS ee eae ca ere a 74.7 (Ales 55.9 TO ieee Ste 
eoeley, IN ee) cuksa ys eet eee AoE ee 30.9 5.6 Piles AOE tse ee 

=, GS SiS SEES 20.9 16.9 16.9 nen peer qeeee 
2's bate to SE ee ee 56.2 58.7 Oia AD eae apres 

Hlighmove, DD asc See aes ee a 83.4 0 Oe |e 54 SO meester [Penis = mec nee 
re ss ayes NE Rar Me ns a 57.8 47.5 45.3 Sale eee 

De 2b ROSA BEES Dae ae ae ere ere a 46.6 41.6 34. 4 eS ae a 
Bellefourche, S. Dak....-.........-.- a 85.2 62.2 48.8 DIAS Pelee oe 
North Platte, ING es oe eens: Tee a 40.9 33. 4 30.0 Deisitenceie ho 

BY on eee ire soe St ae a91.5 48.2 34.4 Doelis ees 
PY ee ne ee Ne A IQ OG Soe 20.0 SIRS a eye 9.8 

PRRPOWMO OOM! fa Gon ek. oe etic Sok a 28.3 Le Pike dl Best ens ceaneys 
1S EAS TR a Al eee 28.8 19.1 13 DN Ds eae 
Geandenm City, Kans so) 2. soe k ek a5.8 DS 1.0 TS eie ce ae 
BAG DOK. so ase aS on a10.0 0) 0 LOM ee eee 
Amarillo, UN 57 aa aes et ts a el a 33.4 22.5 20.0 Geigy eee See 

IDO SS ace ee er a 25.6 0 0 Canela ous 

BENE TLD Operate Ue eg a OY sec afar alle Sia 44. 58 SANSA Ree OOo all Neier reall yee paral eee Sa 
Average from continuous crop- 
1 DON ER 2h ee ei ee Dep ci a cane | a epee 30.16 JO HG |fegiee OU al Gics| eee, eee ek lS Bebe enetes to ee 

Gain per acre by rotation com- 
pared with continuous crop- 
TOES Nee ee a ee mee a 14. 42 Ail Sia Eee cell ers tare nro eee Ne | ene 
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TaBLe XVIII.—Farm value of oats, in dollars and cents per acre, in nine 3-year rotations 
compared with continuous cr opping. 

INOS2 eNO 3: No. 7 
No. 1. | Wheat | Wheat | N°- 4 | no. 5. | No-6- | “Oats 
Wheat A Oats Barley F 
disked,| SPting | fall | giskea,| Wheat] qisked, Spring oats |Dlowed. |plowed,| -0,;’| om fal- oats | Plowed, 

Station. Year. | fall | 028 |) 02 fall ow, | fall | Darley 
lowed,| SPting | fall | |plowed,| 18 |plowed,| Spring 

P corn |Plowed,|plowed, 2 cocae (leo P corn \Plowed, 

fan | comm | coun | fall (Powe ees 
spring a allow E sprin 

plowed. plowed.|plowed. plowed: plowed plowed 

Judith Basins Monies. sesso 1909 | $20.43 | $18.93 | $18.45 | $22. a $20.13 | $17.34 | $22.20 
Digaison: aie te 2 ieee 1908 OMS) AD Dnl lO Lost 11.82 | ds vat 18. 27 

SRR See ie ha ae eae oe 1909 HOT SZ) ala S apa As oui wrod 74 | 19. 14| 18.57 21.09 
Bdgeley, Ne Dako eae See eee es 1907 tits 8.91 9.15 8. 64 8. 25 9.75 7.44 

DOs 8 ees ena ee sate ape gneele fe 1908 7. 89 6.18 5.07 #.02>) 10502 4.77 7.41 
TD) Os Sere eee 1909 19.20 | 19.11 19.95 | 19.11 19.11 | 18.09 18. 27 

Ee Sahel DF ic eh seers: ease Gia te 1906 13.59 | 11.64} 14.16] 18.48) 13.98) 16.14 ree 
Bi ete ert ene SS eas RR ote 1907 14.07 | 12.48) 13.59; 14.52] 16.50] 14.82 13.14 

Do Be Ti fe ON en ee ee 1908 8.64 | 11.07 8. 91 10. 68 8.34 | 10.89 12.00 
iBellefourche ys ae) ake eee | 1909 16.68 | 12.75 | 16.08 | 22.50] 15.48 | 19.68 17. 64 
North Platte, INGDE 2-2 eee eo ore meee 1907 8.07 9. 69 9.18 | 12.18 9. 36 6. 93 10.71 

DOs 2 Shes Sone ee een ee 1908 18.09 | 11.07) 18.09 | 16.29) 16.41] 14.738 18. 09 
BD Lo ysea eee gye (aoe yates Ge ees wert 1909 6. 93 8. 43 5. 49 6.75 5.13 5. 91 10. 50 

AkromaColost 56022) ere ae ie nae 1909 7.68 5. 49 5. 64 6.39 5. 01 6. 24 7.68 
Ia yS amnsyaseascet ce cee se eee 1908 8. 55 7. 80 6. 03 4. 80 6.84 | 10.65 4. 56 
Gardeni@ityskanss se  ee eeee 1909 . 90 . 39 - 00 - 87 . 99 - 93 1.14 
Dalhart, "Vex. S. oes 1909 - 00 . 00 .00 . 00 00 . 00 . 00 
IAT AT ATO; MING Kose eae Sete een oe Gece 1908 8. 43 7.02 8. 25 6. 84 1.382 9.39 6. 39 

Os dc8 sid Se Sae eee eee ee 1909 3.60 . 00 5. 34 . 00 4. 59 . 00 . 00 

AVEOTARC ee sc itis Ajo oe ee | ee ee 10. 52 9.73 10.20 | 11.54] 10.47 | 10.438 be 25 

No. 9. Average of all 
Oats rotations com- 

No. 8. | spring pared with 
Oats on Eee 5 : Yield pore ne 

: fallow, wheat verage | from con- : 
Station. Year. | heat fall) spring | yield. | tinuous 

plowed, | plowed. cropping. 
fallow. corn 

spring Gain. | Loss 
plowed. 

judith) Basins Mont eas ee eee 1909 $19°86 |: $21.21 | $20.09 | 922 5a; esas $2. 50 
pe rag ING Dake aa s-sys nee ne 1908 18. 27 15.18 15.01 14.52 | $0:49 |....-22- 

Be SERS SNe bee aes EL Oo 1909 22. 41 21.39 20.07 | 16.77 3:30" eases 
Hassler: IN aD alk) sie — ieee dee eee 1907 9. 27 1. 68 | 7. 87 6. 39 1.48 eee 

dO 0 fas Siero SO rr BE AB WE aS 1908 6. 27 5. 07 6.63 | 5. 07 1563) ese 
dD YOR oO Sense See ney aay 020 Rea eR 1909 16. 86 17.61 ! 18. 59 | W725 84") eee 

Bie Seu Aika ok tee eyepiece eae 1906 25. 02 17.07 16.37 |... .248 2 eee ee 
oS Sah een So a al Rn 1907 17. 34 14.25 14. 52 13. 59 93), ees 

Do or atalS Sere Be eS ee ee eee 1908 13.98 12. 48 10. 78 10. 32 546 2k ee 
BellefourcheS= Dake =) sees eee 1909 25. 56 18. 66 18. 34 14. 64 3.104 eee 
North Platte, ING bi tet eaess Aas eae 1907 WE / 10. 02 9. 82 9. 00 02): a2 ae 

DOS eee ase area Be a nee 1908 27. 45 14. 46 17.19 10. 32 6: 87.4) eae 
DOS eis eee ees oe a gee 1909 - 00 8. 25 6. 44 9. 39°7\-- 2 eee 2.95 

Akron; COlok sc 52 enon ea ee eee 1909 8. 49 5, ae 6. 43 6. 33 410 eee 
Tay sas onan as tees oe een ee 1908 8. 64 R78} 7.07 . 39 6.68 || s522582 
Garden Citys TRANS oe eee eee eee 1909 | 1.74 . 69 85 30 Bn ee = he 
LD Pet aH et ete Dye >. Ge Pry SHR ines a ae = See 1909 | 3.00 00 33 . 00 Be DMs aie ee 
Amarillos exe =) '-5- ane Seape ereee 1908 10. 02 6.75 7.82 6. 00 1 B2i Gases 

DOs Sta See oe ee ee 1909 7. 68 00 2.29 - 00 2529). Soe 

AVCTASCR =e sees Ae ae eee oe LOE ee 13. 37 10. 30 a 10. 87 69.05) C1552 

a Average of 19 crops. 

187 

b Average of 18 crops. 
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TABLE XIX .— Yield of barley, in bushels per acre, in two 3-year rotations compared with 
continuous cropping. 

No. 6. 
Barley 
disked, 

~ Station. Year. | oats fall 
plowed, 
corn fall 
plowed. 

Bushels 
Juarih Basin, Mont.........5.-:-- 1909 42.7 
Dickinson, IN. Dak. .2.-.=-=--+--- 1908 45. 6 

OMe es Se 1909 53.8 
Bae acy, IN|S DAS eae eee 1907 18.3 

a2 Shee ee 1908 31.9 
a0 SSe 4a GSE ee 1909 33. 1 

EM SHINIO‘S, SRD) ct emer ste ois Pe 1906 Sila 
IDO ce Ge a eee 1907 25.0 
IDO cok Sd a en 1908 30. 0 

Betlefourche;, S. Dak..=....----.- 1909 47.1 
Norio Platte, Nebr-..2...--.---% 1907 30.6 | 
a 2 (8 po a a er 5 1908 24.9 | 

25) 5 Seen aes eg ene ee eee 1909 Pal. G5) 
ss CONG EY SESS ts eee eee 1909 24.9 
Hays, Henissheee foe 1908 12.3 
Garden @ity, Kans. :...=-:2-..5.<- 1909 5, 
NAR neko se oe ee SS. 1909 -0 
Amarillo, TGS, ae Rate Pie ee 1908 io & 

DO. ot ct eocete ee eee 1909 .0 

PNR OTA NC memiaecie yt oi giana epsy ios a avers a SS 25.9 

No. 7. 
Corn 
spring 
plowed, 
barley 
spring 
plowed, 
corn 
spring 
plowed. 

Bushels. 

1) Nw . . . . . 

© | CHONNNAUWNHEOWNINOD i) No w 

Average of all 
rotations com- 
pared with 

Yield continuous 

Average | from con- cropping, 
yield. tinuous 

cropping. 

Gain. Loss. 

Bushels. | Bushels. | Bushels. | Bushels. 
40.9 (AN OR eee Sha ERR 4.3 
40.0 SF Giior | Reeeee 
fil, & 39.8 dU Ses |e eae eens 
14.5 10.2 AS Smee se 
28.9 25.0 Se Oise eee 
32.9 27.0 HOM eae ete 
SOE | eras Nest hs [Ea ee hee tac | eee ane 
26.6 SON Opals ee are em tee 3.6 
29.9 29.8 Sly | epee ae 
37.6 23.8 dls Paroyll| tes Aeon eae 
35. 4 3 ORO eee paar 3.6 
23.6 19.6 A Ou eet 
DADE Dig et a ie atee aN JC OE a eh RRP RIL RE 
23.6 | OT SNOT ee ere iia 
10.8 | 5.8 Of Oileeee ss eee 
5.4 2.4 BON vere ait eas 
.0 -0 On| Rae a 

7.8 Me Qhalae acess sa 
-0 -0 BLO) cere eee 

24. 4 Mile Ih SH Ou Sta ee 

TaBLE XX.—Farm value of barley, in dollars and cents per acre, in two 8-year rotations 
compared with continuous cropping. 

No. 7. | Average of all 
es. Oats | rotations com- 

Net 6: spring pared with 

Aken plowed, : Value cous 
- , arle Average | of con- &- 

Station. Year. oatedal Sprite yield. tinuous 
a fall plowed, cropping. 

plowed. re ae 
spring Gain. Loss. 
plowed 

Fudiihbasia Mont... .2. 2... eee) L909 $16. 23 $14. 86 $15. 54 SSL UP feet eel | See ee neni $1. 63 
Duckinson, N. Dak =. 2... -:-.:22-- 1908 17). BS: 13.07 15. 20 12573 PA CTE le be os 

IDO s SS Bee eae 1909 20. 44 18.70 19. 57 15. 12 AP AGHE eee aes 
Pidecleys Ne Dak... 02k 1907 6.95 4.03 5. 49 | 3.88 ies |e Sep res 

DOSS See eee 1908 22 9. 88 11.00 9. 50 15 Oe eee Sete es 
1D pe ae ea a eee a 1909 12. 58 12. 43 1; Sil | 10. 26 TS OAS Rane ae crms 

Eehmore, S; Dak: . 5.22.2 ..-.-..- 1906 14. 33 11.10 PS iN = ts Re ND eae eel aes rere 
IDO seas See Soe eee eee ae arr 1907 9. 50 10.75 10. 13 LG (etl era eee ae 1.34 
IDO S3 Soe Ce eee tere 1908 11. 40 SG I Gls) 11532 0] Gal eee ses 

Bellefourche, S. Dak...........- 1909 17. 90 16. 68 14. 29 9.04 OADM ee Sane ee 
North Platte, ‘Nebr Eee Leen res 1907 11. 63 15. 28 13. 45 MARS Zits ee Gres 1.37 

1D05 GoSee Ss eee ee eee 1908 9. 46 8. 47 8.97 7.44 IPOS bil teeee = ae hr 
DO so i.5 8 ee ee 1909 8.17 7.03 Cs) Metso Geral eee bictes aiid Meets oa aca 

APART A COT Ses eae ee 1999 9. 46 8. 44 8.95 7.48 D7 fe estes een 
2 ayGy, TGS ee 1908 4.67 3. 50 4.08 2.20 UctteN eae ao SeseS 
Garden City ROS ee ess 1909 1.94 Delia 2. 06 91 itl Due eevee cee 
1D ELIE 7 ae Hl SS <n 1909 . 00 - 00 - 00 . 00 ROOM Bs eee 
Amarillo, PIROMCER otc ean Sees a eo 1908 2.85 3.08 2. 96 S500) Reet erro . 04 

ID i ck Ga See oe ee aes ete 1909 00 . 00 00 00 SOOK |Loss aes 

PAV CRAG Cee notre tay ee ee lee Rh 9. 84 8. 67 9. 26 8. 02 eS ia es oe oie a 
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Table XXI is a summary of preceding tables and shows that the 
average yields obtained from all rotations were considerably higher 
than from continuous cropping by ordinary methods. 

As we have already shown that neither summer tillage and alternate 
cropping nor continuous cropping with moisture-conservation meth- 
ods gave as good net results as contmuous cropping by ordinary 
methods, we will continue to use the yields obtained by ordinary 
methods as a basis for comparison. This table shows that the aver- 
age yields for all tests of all rotations were better than the continuous 
cropping yields for all three crops of wheat, oats, and barley. It also 
shows that the averages of all tests of each rotation taken separately 
were better for all crops, with one exception, than continuous crop- 
ping, the one exception noted being wheat in rotation No. 9, where it 
was sown on spring-plowed land after oats. The preceding tables 
show these same facts in more detail. It would seem, then, that our 
evidence was quite conclusive as to the superiority of crop rotation 
over any of the other methods which have so far been discussed. 

TABLE XXI.—Summary of foregoing tables, showing average yields per acre and NEE 
farm values per acre. 

CONTINUOUS CROPPING AND ALTERNATE CROPPING AND SUMMER TILLAGE. 

Plat and cropping method. Wheat. Oats. Barley. 

C or D. Summer tillage and alternate cropping (1 crop | Bush. Bush. Bush. 
IM 2: VOATS) yeics aes) = see ee eee ener er 22.5 | $13.50 44.1 | $13.23 30.7 | $11.67 

B. Continuous cropping by moisture-conservation 
TIVE GIO CS ins es aoe ee ct 2 espe aya er eT eee 16.5 9.90 30.5 9.15 22.9 8.70 

A. Continuous cropping by ordinary methods......--- 17.4 10.44 30.2 9.06 21.1 8.02 

ROTATIONS 

Crop. No. 1. | No. 2. | No. 3. | No. 4. | No. 5. | No. 6. | No.7. | No. 8. | No. 9. 

OU neat eee 3). 2088771 AQHGS:| 1205010 lnm 14s e220 50 lane ea ea 19. 40 16.01 
Rep ean og ah GAA ap ag value. = |) $12%52)) Sills sk |) Si25 3) plilsOG | pli4ssi eos esse $11. 64 $9. 61 
Oat. nee .| 35.06 | 32.44] 34.00 | 38.46 | 34.92 | 34.78) 37.50] 44.58 34. 34 
Seige st aa value....| $10.52 $9.73 | $10.20 | $11.54 | $10.47 | $10.43 | $11.25 | $13.37.| $10.30 

Bante PUSIVENS 22 Leet eae ee pee este emt gece rare Pee nar 25.90} (22.(88) 2 ee es eee ee 
Uap ateperree ci ee nN ee eRe We smem nn RG ache $0.84 |. $8.67. {oan ee 

Item of comparison. Wheat. Oats. Barley. 

Bush. Bush. Bush. 
Average yield and value per acre from rotations. ...-.. 19.8 | $11.87 36.3 | $10.89 24,4 $9. 26 
Average increase in yield compared with continuous 

cropping bysordinany mlethodSesss=) 245-45 e eases 2.1 1. 43 6.1 1. 83 one 1.24 
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COMPARISON OF THE RELATIVE FARM VALUE OF CROPS OF WHEAT, 

OATS, AND BARLEY PRODUCED BY EACH OF THE NINE ROTA- 

TIONS AND BY CONTINUOUS CROPPING. 

THE TABULAR SUMMARY. 

In Tables XXII and XXIII have been brought together in con- 
densed form much of the data contained in the foregoing tables. 
Table XXII gives the farm value per acre for wheat and oats or 
barley and oats for each rotation. The figures given in the respective 
columns of Table X XIII for each rotation were obtained by subtract- 
ing the corresponding figures for the farm values of each test of 
continuous cropping, as given in Table V, from the farm values for 
each test of each rotation as given in Table XXII. In these com- 

parisons the average farm value per acre for wheat and oats has 
been used for rotations Nos. 1, 2, 3, 4, 5, 8, and 9, and for barley and 
oats in rotations Nos. 6 and 7—the basis of valuation, as in all other 
tables, being 60 cents for wheat, 30 cents for oats, and 38 cents for 

barley. The second column from the right-hand side of the table 
gives the loss or gain in dollars per acre of the best rotation, except 
Nos. 5 and 8, as compared with continuous cropping. The reason 
for excepting Nos. 5 and 8 is that they are both fallow rotations and 
are therefore not strictly comparable with the other rotations of 
this series where a crop is grown every year. ‘This best rotation is 
printed in black-faced type so as to be readily recognized at a glance. 

At the foot of each column is given the average for all tests of the 
respective rotations. Just below these averages are given their 
equivalents in bushels per acre of wheat, oats, and barley. It must 
be constantly borne in mind that the farm values are all based upon 
wheat at 60 cents, oats at 30 cents, and barley at 38 cents. These 

prices are at least 50 per cent too low to meet present price conditions. 
In order, therefore, to meet these conditions, all the farm values 
canned in follens and cents should be moles Bed by 1.5, while 
bushels per acre would, of course, remain the same. 
We find from eoreulline the flees eiven in this table fat all the 

rotations except No. 9 gave better average results for all the tests 
than continuous cropping. We also find that the average results 
for all rotations in each test were better than continuous cropping 
except at Judith Basin, Mont., 1909; North Platte, Nebr., 1909; and 

Amarillo, Tex., 1908. | 
At Judith Basin the crops were all grown on virgin prairie, broken 

in 1907 and first cropped in 1908. The season of 1909 was especially 
favorable, so that very large crops were raised by all methods. The 
slight difference in favor of continuous cropping was therefore of 
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42 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

little or no significance. At North Platte the results were very 
slightly in favor of rotation in 1907 and very markedly so in 1908. 
The average results of the three years were therefore in favor of rota- 
tion, so the results of 1909 can not be considered of great significance. 
They were due to the fact that a severe freeze about the first of May, 
followed by high winds, injured the crops on those fields that had 
had the best tillage and had consequently produced the most vigorous 
erowth more than it did those on the poorer tilled fields where the 
erowth was less advanced. This is not an infrequent occurrence 
throughout the Great Plains, but it can not be used as a reason for 
practicing continuous cropping instead of crop rotation. The crops 
at Amarillo, Tex., were so near a practical failure that the fact that 
continuous cropping gave slightly better results can not be considered 
of great significance. It may therefore be safely asserted that the 
net results of all the tests were strongly in favor of rotation. This 
becomes more apparent when we consider that the best rotation in 
the test gave better results than continuous cropping in all except 
three instances, and the average results showed a difference in favor 
of rotation amounting to $2.38 per acre; or calculated in bushels of 
wheat, oats, and barley, 3.91, 7.93, and 6.26 bushels per acre, 
respectively. : 

At first sight it might appear that there was little uniformity in 
the rotation giving the best average results in all the tests or in the 
ones giving the best results at any given station where two or more 
years’ results have been obtained. A more careful consideration 
will show, however, that some general uniformity in results is indi- 
cated. In just half the tests either rotations Nos. 1 or 6 gave the 
best results. These two rotations are identical except that in No. 1 
wheat was sown on disked corn stubble and in No. 6 barley was sub- 
stituted for the wheat. The other barley rotation, No. 7, gave the 
best results in three tests. Nos. 3 and 4 gave the best results in two 
tests each, while No. 2 gave the best results in only one test. 

Rotation No. 9 failed to give the best results in any test. This 
fact is very significant, as it brings to notice an important feature of 
crop rotation. This is, that one sequence may give the best results 
at a station when the plowing is done at one time of year, while the 
opposite sequence gives the best results when the plowing is done at 
another time. It seems that the oats-wheat-corn sequence makes a 
bad combination with spring plowing at all the stations. It seems 
likely that further investigation will show that there are other com- 
binations which are to be avoided. 
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When we come to a consideration of the rotation which has given 
the best results at those stations where two or more tests have been 
made, we find less difficulty in reconciling the seeming diversity of 

results. 
At Dickinson, N. Dak., rotation No. 1 gave the best results in 1908 

and No. 2 in 1909. A change of 60 cents in the relative farm values 
per acre in 1909 would have made No. 2 the best both years. It is 
quite probable that a rotation of wheat on disked corn stubble, oats 
on spring plowing, and corn on spring plowing would give better 
results than either No. 1 or No. 2 at this station. 

At Edgeley, N. Dak., rotation No. 1 gave the best results in 1907 
and 1908, while in 1909 No. 3 was best. The difference between No. 
1 and No. 3 in 1909 was, however, only 23 cents per acre. These 
two rotations differ only in that in No. 1 the corn stubble is disked 
and in No. 3 it is plowed. It may therefore be inferred that No. 1 
will give the best average results at this station. 

At Highmore, S. Dak., rotation No. 6 gave the best results one 
year and No. 7 the next. These are both barley rotations. It may 
therefore be inferred that barley is a profitable crop there, and that 
neither the sequence nor the time of plowing is of great importance 
in a 3-year rotation of corn, oats, and barley. 

At North Platte, Nebr., a different rotation gave the best results 

in each of the three tests. The results in the 1909 tests were so affected 
by adverse weather conditions in May as to have little significance. 
In 1907 No. 4 and in 1908 No. 1 gave the best results. These two 
rotations differ only in sequence. In both No. 1 and No. 4 grain was 
sown on disked corn stubble, and the corn and other small-grain 
crop were on fall plowing. It would therefore seem that at this sta- 
tion disked corn stubble for one of the small-grain crops and fall 
plowing for corn and other small-grain crops are the best methods 
of preparation and that sequence is of relatively small importance. 

At Amarillo the crops all suffered so severely from drought in 1909 
that the discrepancies in the results of the two years are not sig- 
nificant. 

Comparisons of the several rotations will be made in discussing the 
tables which follow. 
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TABLE X XII.—Average farm value, in dollars and cents, per acre, of nine 3-year rotations. 

No. 2 
No. 1. Wheat No. 3. No. 4. 
Vihear spring Wheat | Wheat No. 5. 
aicked plowed, fall on fallow,| Wheat 

F 2 oats plowed, | wheat | on fallow, 
Station. Year. Se spring | oats fall fall oats fall 

ee fall plowed, | plowed, | plowed, | plowed, 
Wome corn corn fall | corn fall | fallow. 

Plowee. | spring | plowed. | plowed. 
plowed 

Judith Basing Monts==s2 522s eee = 1909 $20. 66 $19. 40 $18. 53 $21.11 $21. 47 
Dickson ING ID akest ess aes 1908 16.03 18.37 16. 33 15. 72 15. 81 

7 sett: a app ne CS a ey 1909 21.60 21.00 20. 57 2 Vi 20. 88 
Bayes IN Dials Se see eee 1907 8.90 8. 42 8. 35 7.47 7. 66 

ac ee af Ny Aa sear ee re 1908 11.14 7.83 8.78 8. 22 10. 86 
- SA ere ns Seek i een Ie 1909 19. 50 19.33 19.72 18. 10 18.50 

Highmore, S. Dake ARE Ra ata. 1906 14. 81 14.01 14.73 16.74 16. 50 
1D Xo Me SNe ermrctinere AT aes ise 1907 13.48 14.94 os 96 15.96 18. 24 
DO ee oe: eee 1908 11.61 13.10 12.16 11.88 12. 87 

Bellefounches ss Wake se a= s=eseae 1909 17.16 13.55 17.01 20.16 17.16 
North Platte, INGO rs saae te ese 1907 10.73 11.96 10. 80 13.35 12.48 

DOR eee ge sis eee ee aes 1908 17. 62 12.73 17.36 17. 54 20.87 
DO 22 eee yee en ae 1909 9.98 9.37 10.04 | 8.41 11.02 

Aron C Olah nese hems eee | 1909" 11.34 8.99 8. 58 6. 38 7.96 
Hays, Rom guen Miees a a eae ees 1908 5. 39 4.35 4.19 4.41 4.65 
Garden City, Kans 2322s. esas 1909 Bs) 1.39 - 66 . 70 2. 48 
‘Dalhanrt Nex iis 3 ORNS pee 1909 . 00 . 00 00 . 00 2.31 
Amarillo NC o: ose eee ee 1908 6.71 5.91 6. 67 7.38 8.61 

DOs ee Sh ae eee Soe eee eet 1909 1.50 . 00 2. 67 . 00 5.14 

AViCTALCI S582 Dee ees Se aa iment 11.52 WO, 7 11.16 11.30 12. 39 

No.7 No.9 
Oats NG Oats 
spring 3 spring 
plowed, rae plowed, nN , Yield 

: barley d wheat verage | from con- 
Sau Year. | spring eee spring | yield. | tinuous 

plowed, pl Gees piuee cropping. 
corn ae cor 
spring fallow spring 
plowed plowed 

Jet hes asin vOniteess see 1909 $18. 53 $22. 02 $20. 08 $19. 84 $20. 91 
Digaser Ne Dake in ao nee eee 1908 15. 67 15. 29 13.20 15.75 14.34 

ha Hei oe iSpy tee Sees me 1909 19. 89 21.70 19.90 20. 69 16. 32 
ageley, INSID ake ek steerer ee 1907 5.74 7.19 2. 10 7.13 4.59 

ie Sou? aig set nee 2c Mee eens 1908 8. 65 6. 22 6. 59 8. 53 6.70 
he em RE he Stein a ented ea 1909 15.35 16. 41 16. 54 17. 64 16. 36 

Hhignorg S: Walk 2 See ee ee 1906 Baty 20. 01 pee i 83) ees or 
Se a ys eats ie Ie ere 1907 11.95 18. 48 14.4 . 96 14. 
Pee, pope tame Dae es ons oe 1908 11. 68 15. 24 13. 50 12.58 12555 

Bellefourche. Sail) aks es oe ee is 1909 14. 16 22.74 17.16 17. 54 13. 88 
North Platte, ING DIES fase aan 1907 12.99 14. 63 ve in a eee 

DOR tease eee ee ee ae 1908 13. 28 23% tell 12.4 : : 
Doyen en Chey TS eee ose 1909 8.78 5.04 9.13 8.76 11.10 

Akron COLO aes Facets eee 1909 8. 06 7. 52 6.92 8.18 7.34 
Hays, Kearns) oo sesoe geo 1908 4.03 5. 58 3. 52 4. 86 12 
Garden: Clive Kemse eee sense eae 1909 1.65 2.01 1.10 Ess) .74 
Dalhanti exe vt pe ie eee 1909 . 00 1.50 . 00 .42 . 00 
Ammamloy) Mex ere 255 eaeiee esos mee 1908 4.73 9.12 sa e re Ue at 

Ones) 2 ar Niet a ee 1909 . 00 3. 84 : é ; 

IAGVOT ARC Senet lk = 21a eet ll aaa ee 9.97 2e ai 9.95 a11.08 b9. 49 

a Average of 19 crops. 
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b Average of 18 crops. 
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No. 6. 
Barley 
disked, 
oats fall 
plowed, 
corn fall 
plowed. 

Gain or 
loss of 

rotation 
compared 
with con- 
tinuous 
cropping. 
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TaBLE X XIII.—Gain or loss of each rotation for each test as compared with continuous 
cropping by ordinary methods. 

[The plus sign indicates gain in favor of rotation and the minus sign loss—in terms of dollars and cents 
per acre for wheat and oats or barley and oats in each rotation. The best rotation, excepting Nos. 5 
and 8, each of which has one fallow year and is therefore not strictly comparable with the others, is 
printed in black-faced type.] 

No.2. 
Wheat INOS 3: 

ee spring Wheat Dae No. 5. x» ee 6. 

diskea, | Plowed, | fall | gicscea, | Wheat | disked, a; , oats | plowed, J4;| fallow eee 
ation. Year. | oats fall p wheat fall fa a3] | Oats fall spring | oats fali oats fall 

plowed, lowed lowed plowed, lowed, | Plowed, 
corn fall | P |e : | corn fall | P ? | corn fall corn corn fall fallow. 
plowed. spring | plowed. plowed. plowed. 

plowed. 

Hudith Basing Momt 555. -.25..2.2. 1909 —$0.54 | —$1.80 | —$2.67 | —%0.09| +0. 27 —$3. 09 
Diekimson: N. Dak. ..5-..-.205-2- 1908 + 1.49} +38.82) + 1.78) + 1.17) + 1.26 + 1.75 

D ‘ 1909 +6.18 | + 4.58) + 4.15) + 4.75 | + 4.46 + 3.56 Qn eS SSeS oc oO Oa eset ° t . . obe 63.40) oO. 00 

Baecleye NG Dak... ccs. l- ones 1907 + 4.47) + 4.00} + 3.938} + 3.05] + 3.21 + 3.22 
WORMS eRe we ars See da we eusek 1908 + 4.62) + 1.31) + eae + 1.70} + 4.34 + 1.17 

Onan eae eee eeerarerts 1909 + 2.388 | + 2.22) + 2.6 + .99} + 1.39 + 1.49 
EnshmTOre ODA 25-25-1222 ee 1907 = 1,05 | = 49 | = o4% | sR eae + 2.81 — .37 

Opes SS PA OR Oe ee eres 1908 — 1.44 +) 09 — .89 — 1.17 — .18 + .32 
Bellefourche, S. Dak.......-...--. 1909 se PO | =) sO] sp 2200 |) 4b S70) Se 2h + 6.95 
Nonsieblatte, INebia.2/3.2. 2520-55 1907 — 1.12} + .11) —1.05| + 1.50} + .63 — 2.63 

IDYO 2 Ge ots Secs eee 1908 + 5.65} + .76}) + 5.389} + 5.57 | + 8.90 + 3.21 
TDN) ec ye aa ae ea 1909 Sl O2s 222 uel OOM —— Ons ys =e Oi S235 

PMIMOM WOOlOM SES iba: eiscse- 2: 1909 ap Boelel | ose Uae | Se UWS Po Oy | SB ll + .94 
Slave); INGOs So oo ene are 1908 + 4.83 | + 3.80) + 3.64] + 3.86] + 4.10 + 6.37 
Garden) City, Kans e. - 22220250522 1909 — .03} + .61); — .12} — .08} + 1.70 + .84 
Dalley se ees eee ees 1909 ae WO} se 200) se oO} SF. oO se asl + .00 
Ammanilom Rex. ota. sect. eee eee 1908 — 1.39; — 2.19); — 1.48) — .72) + .65l1 + 1.62 

DOs sdondeanee een aaa a aere 1909 + 1.50) + .007 + 2.67) + .00,| + 5.14 + .00 

INVCNNO Cwea a Gers eh etietncaee ou. + 1.59 / + .84) + 1.22) + 1.25) + 2.41 + 1.32 

Equal to wheat at 60cents....bu..|........ 2.65 1.40 2/031| als 4.00) 2.20 
Equal to oats at 30 cents....- owe steen ne. 5.30 2. 80 4.06 4.16 8.00 4.40 
Equal to barley at 38 cents...do..|........ 4.19 2.21 3.21 3. 29 6.35 3. 47 

Difference No. 7. No. 9. F 
§ AV g y 

pases No. 8. Peeenus pain Aa Tose oe gas 
Eve ’ Oats fal- cea of all rota- | tation ex- 

Station. Year. sarinie SNSloe et spring ae eon cept Nes, 5 
Z wed, : red with | and 8 com- 

plowed, fallow. ployed, continuous | pared with 
te Se ee Seas cropping. | continuous plowed. plowed. cropping. 

Judith Basin, Mont. 02-222 852. 2. 1909 —$1.35 + $0. 82 —$1. 12 —$1.06 —$0. 09 
DICER, ANI ORT) cas ayia ie da |; 1908 + 2.05 + .74 — 1.35 + 1.41 + 3.82 

OME ere oe seis eereesic 1909 + 3.95 + 5.28 + 3.48 + 4.36 + 5.18 
Bidveley,NwDake.o.c:2ecsceee 222 1907 +. oll Se As UU — 2.32 + 2.55 + 4.47 

IDO) 2d. SAS eee oe ee eee 1908 + 1.37 — .30 + .07 + 1.84 + 4.62 
Oviadn 5500p Cones Saat nee 1909 + 1.60 — .70 — .57 + 1.27 + 2.61 

Elighumonegisa Dales: 525 28n2 2-2 1907 — oe + 3.05 — .95 ate eid — .37 
IDG 2 ca clare i Sane IE Oe aga 1908 + .86 + 2.19 Se ois) + .02 + .86 

elletounclenis wD allen sere 1909 + 2.32 + 8.28 ap 2 00) + 3.66 + 6.95 
Northe PlatiesNebr=- a: -22822 3.0 1907 + 1.08 + 2.78 — .60 + .08 + 1.50 ? 

De Bea SR eoblals: Se cry Silane toes 1908 + 4. . +11. 14 ap) ool + 5.06 + 5.65 
QeroG sno beS eee oan Semmes 1909 — .6 — 6.55 — 2.46 — 2.35 — .62 

MNGOT | COLO Ms sestreie ainisieie ees de. 1909 Saale) SO = obs) ap ote) + 3.88 
PAIVISR IMA Sorel ers die=s 2 ee ites 1908 + 2.74 + 5.03 + 2.97 + 4.15 + 6.37 
Gandent@ityeikanssss ees seee eee 1909 + 1.05 + 1.23 + .32 + .6l + 1.05 
WalinartMexss Soa. eS eee 1909 + .00 + 1.50 + .00 + .42 + .00 
JNraakeh el Woy Bey: eee i al ee 1908 + .23 + 1.02 — 3.14 — .6l + 1.62 

DOs ccsaie Gece See es Seem aeeee 1909 + .00 + 3.84 + .00 + 1.46 + 2.67 

BARV CHA Ot uaven Nate whee eae Mae teers 2 + 1.16 + 2.34 — .14 + 1.35 + 2.79 

Equal to wheat at 60 cents....bu..|........ On Oe Sees | ans 2.25 4. 65 
Equal to oats at 30 cents. ..... GOES koe 3. 87 7.80 — 1.46 4. 50 9.30 
Equal to barley at 38 cents....do..|........ 3.06 6.16 — 1.37 3.55 7.34 

DISKED CORN STUBBLE BETTER THAN SUMMER TILLAGE 

WHEAT AND OATS. 

FOR SPRING 

Table XXIV gives a comparison between the effects of summer 
tillage and disked corn stubble as a preparation for wheat and oats. 
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46 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

Rotation No. 1—corn on fall plowing, wheat on disked corn stubble, 
oats on fall plowing—is identical with No. 4 except that the sequence © 
of the wheat and oats has been changed. Rotation No. 5—summer 
tillage, wheat on summer-tilled land, oats on fall plowing—is identical 
with No. 8, except that the sequence of the wheat and oats has been 
changed. We have therefore two pairs of rotations, 1 and 4 and 5 and 
8. In both rotations of the first pair (1 and 4) corn is raised. In one 

of them (1) wheat is sown on the disked corn stubble. In the other 

(4) the oats are sown on the disked corn stubble. In the second pair (5 
and 8) the land is summer tilled instead of being planted to corn. In 
one of these (5) wheat is sown on the summer-tilled land. In the 

other (8) oats are sown on the summer-tilled land. 

A comparison of the average farm value per acre of these two pairs 
of rotations will give the relative merits of disked corn stubble and 
summer tillage as a preparation for both wheat and oats. 

In the column headed “‘No. 1”’ is given the average farm value per 
acre of the two grain crops, wheat and oats, for each test. These 
values are calculated at 60 cents per bushel for wheat and 30 cents per 
bushel for oats for rotation No. 1. In the column headed ‘No. 4” 
are given the same data for rotation No. 4. In the next column to 
the right are given the average farm values per acre of the wheat and 
oats in the two corn rotations (1 and 4). In the columns headed 

‘“No. 5” and “‘ No. 8” are given the same data for rotations Nos. 5 and 
8, respectively. In the next column are given the average farm val- 
ues per acre of the wheat and oats in the two summer-tilled rotations 
(5 and 8). In the next two columns are given the differences in farm 
value per acre between the average of the two pairs 1 and 4 and 5 and 
8, which represent the gain in favor of summer tillage or disked corn 
stubble, as the case may be, for each test. In these comparisons the 
value of the corn crop is not included, the oat and wheat crops alone 
being considered. It is found that in twelve tests the summer-tilled 
rotations gave better average farm values per acre for the two grain 
crops than did the corn rotations, while in seven tests the corn rota- 
tions gave better average farm values for wheat and oats than the 
summer-tilled rotations, the average farm value per acre in favor of 
summer tillage being only $1.04 per acre and the greatest gain of 
summer tillage over disked corn stubble being only $4.41 per acre. 

The cost of the summer tillage was fully equal to, if not more than, 
the cost of raising the corps of corn. Therefore, the total value of 
the crops of corn raised should be credited to the corn rotations. 
Although the yields from the corn plats, as previously explained, were 
much less satisfactory than those from the small grain plats, we have 
given them in this instance. In four tests, Judith Basin, Mont., 
Dickinson, N. Dak., 1908, and Edgeley, N. Dak., 1907 and 1908, the 
corn did not mature on account of the variety used not being early 
enough. In two other tests, Garden City, Kans., and Dalhart, Tex., 
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1909, no grain was produced on account of severe drought. In these 
six tests the yields of the fodder alone have been given. At High- 
more no record was kept of the fodder, so only the grain yields are 
shown. The record is therefore incomplete and unsatisfactory, but 
it is sufficient to show the superiority of the corn rotations over the 
summer-tilled rotations. 

The value of the fodder was calculated at $3 per ton. It is possible 
that this is too high for some localities where wild hay could be ob- 
tained for the cost of cutting, stacking, and hauling; on the other 
hand it was probably too low where hay was scarce and high on ac- 
count of drought. The average farm value of hay for ten years in 
the four States of North Dakota, South Dakota, Nebraska, and 
Kansas has been $4.78 per ton. On this basis corn fodder would be 
worth at least $3. The average farm value per acre of the grain 
alone of the corn crop at the twelve stations where the corn matured 
was $10 per acre, calculated at 39 cents per bushel. The average 
farm value per acre of fodder in the sixteen tests where a record was 
kept was $4.67. At three of the tests where corn failed to mature, the 
wheat and oats gave better yields on the corn stubble than on the 
summer tillage. This leaves only three tests—Judith Basin, Mont., 
Garden City, Kans., and Dalhart, Tex.—where the gain was not in 
favor of the corn rotations. At Garden City, Kans., and Dalhart, 
Tex., the entire crops of wheat, oats, and corn were a practical failure 

even on the summer-tilled land, so these tests may be discarded as 
indecisive. The balance would therefore be in favor of the corn 
rotations in all the decisive tests, except Judith Basin, if no value 
whatever were placed upon the corn fodder. A valuation of even 
50 cents per ton for the fodder would turn the balance in favor of the 
corn rotation at Judith Basin. 

In the final right-hand column of the table are given the net average 
gains per acre of the corn rotations over the summer-tilled rotations, 

including both the grain and fodder of the corn crop. These figures 
were obtained by adding half the average value of the corn crops 
to the average value of the wheat and oats in the corn rotations and 
subtracting the average value of the wheat and oat crops in the 
summer-tilled rotations.@ 

a 'The reason for adding one-half instead of the whole of the average farm value per 
acre of the two corn crops to the average farm value per acre of the two wheat and two 
oat crops in the corn rotations (1 and 4) is as follows: There are twice as many acres 
of wheat and oats, taken together, as there are either of corn or of summer-tilled land, 
respectively, in each of the two pairs of rotations. One-half of the average farm value 
oi the two corn crops should therefore be added to each of the average farm values of 
the two wheat and the two oat crops in the two corn rotations (1 and 4), and their 
sum should be divided by two in order to make the net average farm value per acre 
of the two corn rotations comparable to that of the two summer-tilled rotations (5 and 
8). The same end is accomplished by adding one-half the average farm value of the 
two corn crops to the average farm value of the two wheat and two oat crops in the 
corn rotations, as is done in the table. 
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48 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

The results of these tests tend very strongly toward the conclusion 
that a corn crop is a better preparation for spring wheat or oats than 
summer tillage under a wide range of soil and climatic conditions 1 in 
the Great Plains. 

TaBLE XXIV.—Disked corn stubble compared with summer tillage as a preparation for 
crops of wheat and oats. 

Average value per acre of wheat and oats: ; 

Gain in Gain in 
favor ie ef é iske 

Station. Year. | Rota- | Rota. | Rt | Rote | Rota | Otay |OfSUMA lt Goma 
5 : tions P : tions | mer til- 

tion tion Nos 1 tion tion Nos. 5| lage.a stub- 
| No. 1. | No. 4. anid! 4 No. 5. | No. 8: Baise ble.a 

Judith) Basin, Monts. ==. 22: 1909 | $20.66 | $21.11 | $20.89 | $21.47 | $22.02 | $21.75.) $0.86 |._...... 
Dickinson, N. Dak.......... 1908 16503) | Wos72) | V5. 87% ||) 15s Sie 153298 eel oa el eee $0. 32 

DOF Ree eee eee 1909 21/60) || 24.117) 24239") 20888) |) 21. 70" |— 21k 208 eee - 10 
Edeeley, ING Dako. ashe 1907 8. 90 7.47 8.18 7. 66 7.19 CAD Al ees . 76 

Se Se Te cr eis aes 1908 11.14 8. 22 9.68 | 10.86 6. 22 Se Fae aie 1.14 
SPE SIN eet Mao Ceaser a 1909 19.50 | 18.10) 18.80) 18.50] 16.41 | 17.46 |____..-- 1.34 

Highmore, SDake oka: 1906 14.81 | 16.74 | 15.77 | 16.50] 20.01 | 18.26 DEAOVIE caetee 
Te ere ey mee IRC THI ee 1907 13.48 | 15.96 | 14.72 | 18.24} 18.48] 18.36 3: Gay | abe 
AME Bes ee Darian A 1908 11.61 | 11.88) 11.75 | 12.87 | 15.24) 14.05 2530 eee 

Bellefonnclict Si Daktccccnisce 1909 17.16 |} 20.16 | 18.66 | 17.16 | 22.74} 19.95 Di QOy!| eee 
North Platte, ING@bIFee ss esee 1907 TON on sada 2049 12 AS5 SIAN Ose ieelomas UST eee 

iD YoyS ears Ae Nore ere aren a oe 1908 17.62 | 17.54] 17.58 | 20.87 | 23.11 | 21.99 Ap AB ae eee 
DOM ae ie eee 1909 9. 98 8. 41 9.19 | 11.02 5. 04 pe 023] | ARNE 1.16 

NAR CONS Sn acoouscabosas 1909 11. 34 6. 38 8. 86 7.96 Teoz Ti FAR | 5 ee 15 1 
Hye! Kansthecc sees 1908 5.39 | 4.41 | 4.90 | 4.651 5.58) Sele Rata 
Garden City, Kans.......... 1909 5 5 . 70 3 13) 2. 48 2.01 2.24 poe) USI Ree te 
ID An ATGe aR exes see aye eee GOD yl eee pe ois eve cui | aren ail 1. 50 1.91 Oy teeaers Al 
Amarillo; Pex sec22.. oo ene 1908 6.71 7.38 7.04 8. 61 9.12 8. 86 Bo dim teeny Oi 

IDOCES Sameer are 1909 AES Oa ante ee 5 5 5.14 3. 84 4,49 SiiAs eee eee 

AVICTAL Cas. Se ete EN Neen 5) |) aL BxO) i) Wa Zk PA SI) As GL TP be 14 ae eee 
| 

Returns from corn crop. Net gain 

per acre of 
‘eae ik 

“ and 4 in 
Station. Year. faces 

Fodder. Grain. Total. disked 
corn 

stubble. 

JurdatheBasiny sMio nies eet Ce eee eee 1909 SILLA Noise eee $11. 47 $4. 87 
ID Teka SO nts IND tke a Oe he ee ee eae eee 1908 USM ey secon: aoe ule 1.89 

1 DG Se Srey aR ee nee ey Tee 2 tg 1909 2.97 $18. 84 21.81 11. 00 
Eeeeleyy INS ID alke etes Se coin fhe ot reer 1907 21S il aS ys 4.33 2.93 

GE ers NR nae tres Sate A WER Au eRe S Ee 1998 SAGE eases ee 3. 48 2. 88 
ROME a oa mi enna ten ad a aM At 2 1909 4.38 11. 82 16. 20 9. 44 

Highmore, SW kta Stas cae a eo ee 1906) Slate = Sac e 14.95 14.95 4.98 
St ee NC Ney Be Se ace att gee REY nyc EEE TOOT: Salve ets Serene es 9.13 9.13 - 93 
eh ps Lela Par ep PA Bays Sao a IC, 00 NOOSE eeehia ee 8. 36 8. 36 1. 88 

Pelepanene: Si ake SN te hie cok et Maen eras ener 1909 5. 26 7. 69 12.95 5.18 
North Platte, INGO Oey ae ea meh setae 1907 7.01 4.20 14, 24 5. 61 

AD cere eee cass ye die Oa Ei erons = Selb Puan A ed 1908 By, ila 10. 27 15. 38 3. 28 
DD OR ihe 8 Ace thet ira ates aye ep alent enn ere ee Maye 1909 3. 78 10.19 13. 97 8. 24 

‘AukarOms COTO aves eee te eee ee Ee eae 1909 4.03 9.73 13.76 8. 00 
lays rKCcamis ae gi ge ars 20 lal cal ety pa aoe ey eRe De 1908 7. 86 5. 27 13.13 6. 35 
Garden’ Citys Wants oe 0 sek ne er ee eerie ate 1909 SB 1g] epee 3 est 3. 97 - 48 
Daliairty exes tes oe Raye an aate eer Aaa ene 1909 1 SS ese eee 1.31 erg 
DeNa antsy alll Lo ype Ned, eral eere, Sure rem ats ey teen the al Ils 1908 4.57 6.37 10. 94 3. 65 

DD Gorse ecBye AoE SP ARE ES he Eos 1909 DIB EIS Reta se 2.13 —2. 67 

0) 2) RO eine ac ear mica re ML Sy Ae 8 Ne See hess 74. 79 119. 85 194, 640.0) eee 
AViOTA RO 95 Shs Sale ne Sees esce eg eye he ee a rea overt I Pe 10. 24 4. 08 

a Corn not considered. 
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DISKING CORN STUBBLE GIVES BETTER RESULTS THAN PLOWING FOR 

SPRING WHEAT WHICH IS TO FOLLOW. 

In Table XXV a comparison has been made between the average 
farm values of rotations Nos. 1 and 3. These two rotations are 
identical, except that in No. 1 the corn stubble was disked and in No.3 
it was fall plowed. In eleven tests, the disking, and in seven tests, 
the plowing, gave best results. The average was 36 cents per acre 
in favor of disking. In none of the tests was the gain in favor of 
plowing sufficient to more than pay for the extra labor, and in four 
it was insignificant. On the other hand, the gain from disking was, 
in five tests, enough, together with the less cost of disking, to make the 
disking decidedly the better practice. It may therefore be con- 
sidered that these investigations indicate that disking is the better 
practice at all the stations. 

TaBLE XXV.—Disking compared with plowing corn stubble for spring wheat. 

Average value per acre 
of wheat and oats. 

fe Gain in | Gain in 
Station. Year. favor of | favor of 

Rotation | Rotation | disking. | plowing. 
No. 1, On Oy 
disked plowed. 

MULCH ASTIO MOMs sore sie crate hais creedie ste Se -sciecleie c1evereeiae 1909 $20. 66 $18. 53 Rpts all a ca Setee 
ID GUTS ONAN IN od DCs Ses cle eet en 1908 16. 03 IG, |esocodeoue #0. 30 

IDO 6 c's OS Sea be ees Be ey See ete een 1909 21. 60 20. 57 NeU Bulbs eesees 
TB Cle eMle aie, INT 5: DEY ene ee eres a 1907 8. 90 8.35 S0On | Seeeemer 

IDO sos as oc Sowa NE eas ee ee ne eee 1908 11.14 8.78 DRSBX0)s eee asyes 
IDO oS oso fe TSE ae eS aS pee ane eee 1909 19. 50 1G) PaaS reesei ee 22 

Jehialoura or, SIDE seas See eee eee a em eee 1906 14. 81 14.73 NOS | Feeeeeae 
IDOs oo ccs eGo SU Ge eee eae oe pe eee ae ee neni 1907 13. 48 NATO Guile crgeye ate 1. 48 
IDO s 6 3.0 do bee eos MONE He lel ENE pe ey en ee 1908 11. 61 IOAN), ME ee ea OO 

TES eND ENO COV TS)g LDA) SCs se le i OO ; 1909 17.16 17.01 er LS)IN TS BAA vial 
Norma TbeRING LOD sci siicp since ero Seis 1907 10. 73 LORSOU ee. 07 

IDO o'o'e) SSeS aes DO AN estes an ee oe a aE 1908 17. 62 17. 36 ROA DIN aes ean hee ate 
IDO a5 SSS SOR SSSR SNe eee gene es Rea ae Dares 1909 9.98 NOROA ME See Med . 06 

ANT rae Ca) 5 CONG) ces ps la Sn ae 1909 11.34 8. 58 PENTA G | leer eco nee 
JUG Wiss. TREN TNSS Ui, Se ela ene Re ee 1908 5. 39 4.19 EDO Esmee arise 
(Gancle nn © itiygp Reais eee S88 oe 2 tee ah acre Mes oe 1909 218) . 66 BO ee aetee sae 
Davita aMext enna gue ele ee poe ons hoe ee MIG OS | ts ecpeyeste rs ieleteley sere ihvens Pens ce ye Les The Nc Navas 2 
ASTHSERTTING yg "INGE 2 ae a a a ie ae 1908 6.71 6. 67 MOU [eam eee Gos 

TO os ob SIS ces Cie ee ena 1909 1. 50 7: (OV fal Shenae ore 1.17 

ENV CIPD is SES eo ea oT NS Ne I rac SU 11. 52 11.16 sale enaetead er ercha 
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50 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

THE RELATIVE MERITS OF FALL AND SPRING PLOWING DEPEND UPON 

LOCAL CONDITIONS OF SOIL AND CLIMATE. 

In Tables XX VI and X XVII comparisons have been made between 
fall-plowed and spring-plowed rotations. In Table XXVI four fall- 
plowed and three spring-plowed rotations have been used, while in 

Table XX VII only two rotations have been used. The results of the 
two tables do not agree. The first table is probably the less trust- 
worthy of the two, as it introduces several other factors, which 
undoubtedly obscure the results of the time of plowing. The two 
rotations presented in Table X XVII are strictly comparable, as they 
differ only in this one factor. Neither of these tables gives results 
that are at all decisive. The only conclusions that can be drawn 
are: That the natural character of the soil, its physical condition at 
the time of plowing, the holding of snow by stubble during the 
winter, the lability to blowing during the winter, and the kind of 
crop to be grown must all be considered. It would seem from these 
results that, until further evidence is secured, the farmer should do 

his plowing at the time that the soil is in best condition for plowing 
and when he can use his teams and men to the best advantage. The 
depth of plowing and the amount of harrowing after plowing must 
also be determined by local and seasonal conditions. 

TaBLE XXVI.—Spring plowing compared with fall plowing. 

Fall-plowed rotations. Spring-plowed rotations. 3S 
Sond 
iS) 

go |[eo jgu leu lee lee ise (eo 
eas |e8 as ale ar Se ee ers re E wp 
~ = =) = ~ a= mp] A 

Station. Year| 287 |58 | 28+ Ee 8a |Ssail8sr|88e BLS ae 
SAs5/8SS65/8965/864/Gq .1806/S86/SH6|Saq0| FS 

ZS (25 |e2 |S°e\|e 2/e5 |g6 |ge) |g laiee SOU|SDA|Sou|Soun|adal|(sou|sou|soul|aoe| & 
SSe/5Se/SSR/SSS/TSIS/SSRl/SIS/SIS/TGR| & 
SBOlS BOLE SOLE SAIS SALE BOISE SOE SOS Sei] 

<q a <q < < < <{ < <{ =) 

Judith Basin, Mont.....| 1909 |$20. 66 |$18. 53 |$21.11 /$16.79 |$19.27 |$19. 40 |$18. 53 |$20.08 |$19.34 |—$0. 07 
Dickinson, N. Dak.....- 1908 | 16.03 | 16.33 | 15.72 | 15.37 | 15.86 | 18.37 | 15.67 | 13.20 | 15.75 pill 
Ose e eee 1909 | 21.60 | 20.57 | 21.17 | 19.50 | 20.71 | 21.00 | 19.89 | 19.90 | 20.26 45 

Edgeley, N. Dak....--- 1907 | 8.90 | 8.35] 7.47 | 8.385 | 8.27} 8.42) 5.74] 2.10) 5.42 2.85 
ORME Ape apet ae lae has 1908 | 11.14) 8.78 |) 8:22) 8.45 | 905) 7.83) 8:65)) 6597269 1. 46 
ORS hee ea eee 1909 | 19.50 | 19.72 | 18.10 | 15.33 | 18.16 | 19.33 | 15.35 | 16.54 | 17.07 1.09 

Highmore, S. Dak....-- 1906 | 14.81 | 14.73 | 16.74 | 15.24 | 15.38 | 14.01 | 14.17 | 16.25 | 14.81 on 
ORS Ses es 1907 | 13.48 | 14.96 | 15.96 | 12.16 | 14.14 | 14.94 | 11.95 | 14.48 | 13.79 35 

DOs ste eae mee 1908 | 11.61 | 12.16 | 11.88 | 11.14 | 11.70 | 18.10 | 11.68 | 13.50 | 12.76 |— 1.06 
Bellefourche, S. Dak....| 1909 | 17.16 | 17.01 | 20.16 | 18.79 | 18.28 | 13.55 | 14.16 | 17.16 | 14.96} 3.32 
North Platte, Nebr----- 1907 | 10.73 | 10.80 | 13.35 | 9.28 | 11.04 | 11.96 | 12.99 | 11.25 | 12.07 |— 1.08 

DDO Be ce te Sok ee tt 1908 | 17.62 | 17.36 | 17.54 | 12.09 | 16.10 | 12.73 | 13.28 | 12.48 | 12.83 3. 27 
TD) ON SG oe enna ete 1909 |} 9.98; 10.04) 8.41 |. 7.04) 8:87 | 9.37 | 8.77 | 9.130) © S809) meas 

ISA (COO Saceacesase 1909 | 11.34 | 8.58] 6.38] 7.85} 8.54) 8.99] 8.06) 6.92) 7.99 55 
(Flaw sy kansas esr Saree 1908 | 5.39 | 4.19 | 4.41] 7.66} 5.41} 4.35) 1.65) 3.52) 3.17 2.24 
Garden City, Kans.....- 1909 505 . 66 .70 | 1.44 .89 | 1.39} 4.03) 1.10] 2.17 |— 1.28 
Dathart ext seme ee 1909 Wee es eee RLLL SPOS ace Se te eet Seni eso 2 | eae | ee 
Amanillo, Mex se sneer 1908.) 6.71 | 6.67" 7.88)" 61125) 4.72") (5.91) 43731) S459 GR iran ZO nae 

DOL ese oe eee 1909 Aes Olle OVEN kere Sellers cts BES 0 Seta coe es eters eters Seell| Sis = ions ¢ 1.04 

AVETAG Os 2) \eekieue| eee TB) SAMS | aL SO) yO, Tee ee a 10077 | 9597" Shaan eee 69 

187 



RELATIVE FARM VALUE OF CROPS. bl 

TaBLE XXVII.—Spring plowing compared with fall plowing. 

Average value per acre ste 
OiWincAiendicats: Gain in favor of— 

Station. Year. 

Rotation | Rotation Spring Fall 
No. 2. No. 3. plowing. | plowing. 

FuditheBbasiny Mont. 22222. 55-2528 22 cece eee 1909 $19. 40 $18. 53 SORST a eee a eer ee 
DICkINSOM WN DAK... 022 soo oak cesaerie ie = 1908 18. 37 16.33 aps OY les Rene Ney tae 

IDO asic SUS CE ea E oiler een Ole ee Oe ea 1909 21.00 20. 57 Apa ie ere, Mey pea 
CS ClON ERNE DO Kee mech ek Hootie See ake ee aes 1907 8. 42 8.35 AO Min eee nsieray ee 

IDO ecg bd ao oS os SET oes ees nn es ee ete 1908 7. 83 Ceol Reiree sore yak, $0. 95 
IDO 5 6 Sse CS ee eS eee eee eee et eens 1909 19. 33 LT EDI Spee ie ace .39- 

niehimonews- Dale. 2252. 22S. Se eiecc Sense 1906 14.01 ATT eb is le tet ere ers | aie, 
IDO n.¢ doc Boo oe Hee eC RE ae Seen ene 1907 14.94 IES) Gy ved eae me ae | . 02 
DD One: 4c BO US BSS BEC Cee a ees a ae le 1908 13.10 12.16 SO ALD Megtinatace es a 

Hebetounenes GS. Dak... 6. bs .2 ieee. eee eee ee be 1909 13. 55 OMe ercane ties | 3. 46 
Mont be elattessNebre.:o5-06 55. 8ee eee epee. 1907 11.96 10. 80 LLG Mee orate a 

IDO isis o ode Gis eae ERS IG ren ene a eee Pea neo tear 1908 12503 MPC lO las re eta a 4. 63 
Ded cscs ee eee ee aE is endl an agg 1909 9. 37 TORO ARE Ce atee ila 67 

PMIGROMMCOLOM seo ya Ue a NY eo 1909 8. 99 8. 58 LSA SE Pt 
TEI IGS, LESNTES 5 GUA Si aise aa ape ati ares na 1908 4.35 4,19 LGV ence 
CandeuiCiiy Kamseire een Sete ae lie 1909 1.39 66 (Ota Meat eee 
IDyaiillivayrti: WRebge, Sena ees seeitura cities ace nal eae eae see en eee 1909 00 00 O10) eet wal eens 
PASI OPO Kae Saree i hk ee. a 1908 5. 91 OsO7E eames Glau . 76 

TDs 6 dine do Geet se Sie ca eee ae teh po 1909 . 00 DEO seen | 2. 67 

PAR CL AP CRE eae eee emits o in = sia ye ait eee ea ge etek 10.77 11.16 J------------ 39 

THE RELATION OF WHEAT AND OATS TO SUMMER TILLAGE IN A THREE- 

YEAR ROTATION. 

The comparison in Table XXVIII of rotation No. 5, where wheat, 
and No. 8, where oats, follow summer tillage gives ‘some interesting 
information. At Judith Basin, Mont., where only one year’s results 
have been secured, the advantage was slightly in favor of oats fol- 
lowing summer tillage. At Dickinson, N. Dak., the difference was 
not only small but also contradictory for the two years. At Edge- 
ley, N. Dak., the advantage was in favor of No. 5, wheat after fallow 
all three years. At Highmore, S. Dak., the advantage was with 
No. 8, oats after fallow all three years. At Bellefourche, S. Dak., 
the single year’s results are markedly in favor of No. 8. At North 
Platte, Nebr., the advantage was with No. 8 in 1907 and 1908 and 
with No. 5 in 1909. For reasons already explained, the last year’s 
results at this station were reversed by unfavorable weather condi- 
tions in May. The results indicate that No. 8 is the better for North 
Platte. The results of the tests at the other stations were indecisive. 

It appears, therefore, that at Edgeley the advantage is decidedly in 
favor of No. 5, wheat after summer tillage. At Highmore, Belle- 
fourche, and North Platte the advantage is as strongly in favor of 
No. 8, oats after summer tillage. The other stations show no marked 
advantage in favor of either rotation over the other. 
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52 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

TaBLE XXVIII.—Fallow, wheat, oats (rotation No. 5) compared with fallow, oats, 
wheat (rotation No. 8). 

pveluge value Det Gain in favor of— 

: : | | 
Station. Year. Wheat and| Oats and 

oats. wheat. Rotation | Rotation 
Rotation | Rotation No. 5. No. 8. 
No. 5. No. 8. 

Juchith eB asint Non Gas ake ee ee 1909 $21. 47 $22.02) | 23s $0. 55 
Dickinson IN MD ake ae eer Ae eran ae 1908 15. 81 15. 29 $0.62 ||.2 4 eee 

DOD Steet SS ee ena Te Ree 1909 20. 88 2110. eee . 82 
Hidveley.« Ni aa S see ra eee eee eee 1907 7. 66 T-A9 SAT onc eee 

dD Xa yee see Pome “av Woe gran oem St Sei Cet A 1908 10. 86 6. 22 | 4 G43 5212 See 
e DOS2 See te aoe tte ae OLE ee oe eae 1909 18. 50 16. 41 2:09'"| See 

Hishmore SMD ake rs Se Se ee eee 1906 16.50 20201 5 |s2 23a 3: ol 
DOS Bae cs Sse ee See poe ee ees 1907 18. 24 18)48 "|. 2¢ ieee . 24 
DOe ee ee Fe ee ee ee 1908 12. 87 163244 eee 2.37 

Bellefourche 7S wakes ee eee eee ee 1909 17.16 22.74) | 2 33 5. 58 
INorthsPlattesINebr pes see eee eee 1907 12. 48 14:63 (2. eee 2.15 

DO sk ee eae es ee en ee ee 1908 20. 87 23.10.) 3 2.24 
DO Se ie ee ey ae ea 1909 11.02 5. 04 Fs Rt 

AKTON COLO Ma ste Pane ae ern eee 1909 7. 96 7. 52 JAA ee ee 
He yiS, IANS? A252 = Se a eae oe ee eee 1908 4.65 52.58) esc ee - 93 
Garden (City, FCAnS 2 ate ae cer ean ee 1909 2. 48 2.01 Pe ie Pees aS 
(Dalhant CBee sc Seer ey Can eee tee ee Ai eegare ae 1909 2.31 1.50 Sl |. eee 
Amaral oF A Gx se eee ee ee erie eer eee ee 1908 8.61 9.1232 = 22 eee sol 

DOs ie eee AE Recta eee 1909 5.14 3. 84 1530) |b eee 

BACT ASC ae ee eee eee Pate ee 12. 39 12051 eae aes wD 

WHEAT, OATS, CORN A BETTER SEQUENCE ON SPRING PLOWING THAN 

OATS, WHEAT, CORN AT MOST STATIONS. 

In Table X XIX a comparison of rotations Nos. 2 and 9 shows that 
when spring plowing is practiced the wheat-oats-corn sequence gives 
better results than the oats-wheat-corn sequence, Highmore and Belle- 
fourche, S. Dak., and Judith Basin, Mont., being the only stations 
where the latter sequence gives better results than the former. 

In Table XXX the same comparisons have been made between 
rotations Nos. 1 and 4. In these rotations the corn stubble was 
disked instead of plowed and the two other plats in each of the 
rotations were fall plowed instead of being spring plowed, as were 
rotations Nos. 2 and 9. 

The results of this comparison agree in a general way with those 
of rotations Nos. 2 and 9, but are less markedly in favor of the corn- 
wheat-oats sequence, the net gain of this sequence being only 22 
cents instead of 82 cents per acre. The four tests giving results in 
favor of the corn-oats-wheat sequence in Table XXIX also gave 
like results in Table XXX. There are, however, three additional 

tests in the latter comparison in favor of the corn-oats-wheat sequence, 
i. e., Highmore, 1907, North Platte, 1907, and Amarillo, 1908. 
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RELATIVE FARM VALUE OF CROPS. 
. 

D3 

TasBLE XXIX.—Comparison of rotations Nos. 2 and 9 in detail, showing the effect of 
sequence, in dollars and cents per acre. 

Value of wheat per Value of oats per Average value per 

187 

acre. acre. acre. 

Station. Year. 

Rotation | Rotation | Rotation |Rotation | Rotation | Rotation 
No. 2. No. 9. No. 2 No. 9. No. 2. No. 9. 

qudithsBasin, Mont. <-.55-.- +--+ 1909 $19. 86 $18. 96 $18. 93 $21. 21 $19. 40 $20. 08 
Miekinson- IN). Dak. 2.22.0) 2s22..4 1908 21. 00 11. 22 15. 75 15. 18 18. 37 13. 20 

DOs 5 55 ee eee 1909 23. 82 18. 42 18. 18 21. 39 21. 00 19. 90 
BHEOPY, NSD) kent Se cee Sas 1907 7. 92 2. 52 8. 91 1.68 8. 42 2. 10 

= COGS SSRs Rae Serene 1908 9. 48 8. 10 6.18 5. 07 7. 83 6. 59 
Peay Ge, oases ead 1909 19. 56 15. 48 19.11 17.61 19. 33 16. 54 

Highmore, Sk ID Eig Se Se eS ee 1906 16. 38 15. 42 11. 64 17. 07 14. 01 16. 25 
= bd doSe De ee eee 1907 17. 40 14. 70 12. 48 14. 25 14. 94 14. 48 

Do 3 CoRR ak ee ees 1908 11, 12 14. 52 11. 07 12. 48 13. 10 13. 50 
Bellefourche, S. Dak ...........-- 1909 14. 34 15. 66 12.75 18. 66 13. 55 17.16 
North Platte, IN@DRee an secce oe 1907 14. 22 12. 48 9. 69 10. 02 11. 96 11.25 

DO. es be eee 1908 14. 40 10. 50 11. 07 14. 46 12.73 12. 48 
IDG. 3 Ses Ee ee eee ee 1909 10. 32 10. 00 8. 43 8.25 9. 37 9.13 

JNU, OC On See Seen ae 1909 12. 48 8. 58 5. 49 3329 8.99 6. 92 
AE LENT IOS d CNS) See eee ae 1908 - 90 1. 32 7. 80 5203 4. 35 3. 52 
Garden City mkans325 0222.52.25. 1909 2. 40 1. 50 - 39 - 69 1.39 1.10 
MW anbaehexce yc. ee odo ee 1909 . 00 - 00 - 00 - 00 - 00 - 00 
PMETIATUNON ROK 2. os wee 1908 4. 80 3. 18 7. 02 6.75 5. 91 4.96 

DOSES Se Sasa ee eee 1909 . 00 - 00 - 00 - 00 . 00 . 00 

ANTE no US SERS SEE ee eee 11.81 9. 61 9.73 10. 30 10. 77 9.95 

Gain in value per Gain in value per | Gain in value per 
acre of wheat. acre of oats. acre. 

Station. Year. | Rotation | Rotation | Rotation | Rotation | Rotation | Rotation 
No. 2 No. 9 No. 2 No. 9 No. 2 No. 9 
over over over over over over 
No.9 No. 2 No. 9 No. 2 No. 9 No. 2 

Judith Basin, Mont=.-..-.-2-.:-. 1909 SOOO epee ee ere hae S252 On eee eeery $0. 68 
Dickinson, N.Dak........2.-2.-2 1908 Or iSa ees ante ae SUEY at se eee te Beetles re eee 

DOS 6 Soe beset ae ee 1909 4 Oiler e enna heures 3. 21 aI) 4 ease Sa oe 
Elgeley: IND ke: fie 2s Nee eee 1907 bis 210) ee sere. UE2R i eee es Gx32N aaa 

= ide EOE se aE ee eee 1908 Sis ise oe TTL eee eA eee OR Se eRe ae 
De a His beecon se hee ee 1909 ANOS |Eae cess SHOE Ae cu eet PINT ASIN IOs wt en 

Highanores Ss. Dak s_.:...--.-.+-.- 1906 OG | eee yee Co ey Sie AS iia renee 2. 24 
IDO neh a ae op 1907 ANA) Niel a Ses Ge NR al es ln Spe 77 AGT Sea aim cea 
TONG) sn Be a ee ee 1908 GOW eeremre ee ee peewee a 1 Ceres LN nee ae - 40 

Bellefourche,'S. Dak. .....:...... TOO Mee Mp Spe | Peace sees Ea a LN sy OC 3. 61 
NorthsPlatte, Nebr... ... 2.2552. 1907 FAs | acs te eal | ete 538 (Mies ets pate 

DOs ain cle eae eae 1908 OO OOE ae pea eee 3. 39 Aad areal Saal 
TD YG)E 2 Se Ss, Sree ee ee Na 1909 ROP Al i ae Seamete e = LS (ee NAM IE ee says cla 

USkTON ACO: Mae ko. es eee oe 1909 OO hapa: Werte UA caliec Reese Ee RS ON esas athe ee 
Ela S IKONS See eR Seok UDO Sie ae Bree . 42 2 OM Ne Sete Sees eo | Aa ey as 
Gardem City, Kans. 22022222... 1909 OO Meee Se aya [Ry est . 30 SAG) Hekate ma 5 

Be alhanG Rex e553. 25522 es 1909 . 00 SOTO): fez si ees eT | ier na Le ce 
ANTS TAU) AED SS eee cee ee 1908 LOZ) Sees ce SPM ee ua SON eee 

AB) Oe ee i Ey 1909 . 00 . 00 See eee ee eee Pee 

PAR VCUAD Ore te ees eo ee i ASP) HSS Bee cel eae Bol el eer eee 



54 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

TABLE XXX.—Comparison of rotations Nos. 1 and 4 in detail, showing the effect of 
sequence, in dollars and cents per acre. 

Neuere : Value of oats per Valuee : Average value per 
acre. acre. per acre. per acre. 

Station. Year. 

Rotation | Rotation | Rotation | Rotation | Rotation | Rotation 
No. 1. No. 1. No. 4. No. 4. No. 1. No. 4. 

Judiishes asinswMonGeese see sees 1909 $20. 88 $20. 43 $22. 23 $19. 98 $20. 66 $21. 11 
Dickinson, N. RNR oss232s5ese5e ~ 1908 21. 48 10. 59 20. 16 11. 28 16. 03 15. 72 

Doe 20s ee ee eee ee na 1909 23. 88 19. 32 OAL 1S) 20. 58 21. 60 21.17 
Hdgeley. NiDak: sy: vase ee es 1907 10. 02 de UU 8. 64 6. 30 8. 90 7. 47 

OSes eee ep eC ears 1908 14. 40 7. 89 G02 9. 42 imi 8. 22 
AYO RUS NE 1 aoe ete et rene RL a 1909 19. 80 19. 20 19. 11 Ns LO 19. 50 18. 10 

eee Sie bike hee eae 1906 16. 02 13. 59 18. 48 15. 00 14. 81 16. 74 
cv cees eRe ROL ABS Ih Sine an yeaa aE 1907 12. 90 14. 07 14. 52 17. 40 13. 48 15. 96 

is Ryo AL Nay. 8 tants Scant rea 1908 14. 58 8. 64 10. 68 13. 08 11.61 11. 88 
Belletourches sakes eens 1909 17. 64 | 16. 68 22. 50 17. 82 17. 16 20. 16 
NoriheelaitessNebr se see see 1907 13. 38 8. 07 12.18 14. 52 10. 73 13. 35 

DO is a ee eee 1908 17. 16 18. 09 16. 29 18. 78 17. 62 17. 54 
HOS Se ee I en he 1909 13. 02 6. 93 6.75 10. 08 9.98 8. 41 

Akron Colac ct eee eee 1909 15. 00 7. 68 6. 39 6. 36 11. 34 6. 38 
ERAS KMS eet eee ec eee eee 1908 2.22 8. 55 4. 80 4. 02 5.39 4.41 
GardemiCiiys Kansee a= pees 1909 . 60 - 90 87 . o4 BW (3) - 70 
(alia re ex ase ele eee 1909 - 00 - 00 - 00 . 00 - 00 - 00 
Amarillowlexs nue as 55e cee ese 1908 4. 98 8. 43 6. 84 7. 92 6. 71 7. 38 

DO ee deh ste ee te Be 1909 - 00 3. 00 - 00 . 00 1. 50 . 00 

ASVETACCS 2 8 Soha ea eS eters ee L252 10. 52 11. 54 11. 06 152) 11. 30 

Gain in value of Gain in value of | Gain in value per 
wheat. oats. acre. 

Station. Year. Rotation | Rotation | Rotation | Rotation | Rotation | Rotation 
No. 1 No. 4 No.1 No. 4 No.1 No. 4 
over over over over over over 
No. 4 No.1 No. 4 No. 1. No. 4. No.1 

JudithsbasinyyMontaees ee — sere 1909 SOLQOE eeeee, oA eee eens $1. 80) eee $0. 45 
goat aay NOD oie eae tc hat Se 1908} HO: 2O sie ress Shes | eee 9. 57 S05 3105: oar eee 

RAD c Aeer he eke Peae eae ee 1909 32305) 2 5245 sees sass 2. 43 4B: eee 
Bdgeley, INGSID ake 27s ea eee ate 1907 Biot erste) ee | ee ee 87 1.43) | eee eee 

Bey aA ea tee a eae tn Ne a 1908 AO Swliauin ts Beers SOUS es Gee 2299" |e ee eae 
SS 1p ee RA ey SED trees Bk 1909 Path ia is Oe ees oe £09) dics, eee Le 40) eae 

TTighmore, SiD ako. ee eet eae ee 1906 IVS OAR bes eesrart Oe lI papct ee ee Wa 4:89) hy eee eee 1. 98 
GEE een BE, SU es AU, (0)7 (ee i se aces ns ie PAS OOM eer sce S45 rat eee 2.48 
ROBIE Sei cepa, es ote oer ra 1908 LS D0G eee | Bee eee 2:'04)|\2 sane Yi 

Buleaione: SS Dalke enters TRO TOS Bailie ap Sait Bete bil ts Sal es SR ec 02:82) Bae ees 3. 00 
North Platte, INEDE S22 eee i SO se ka PR 8 ih Salita eR ay ee eee zi i pee ad 2. 62 

DO ee eee: yee ees ae 1GO S| hes see 1. 62 Mets (a eee cre «Qi! AS eens 
DOSES RE NE ohtade dal een meh Ne 1909 QMO abs ec der ees apd sit sete ese a Pers fel pease es ot 

AKTON A COLON aa een eee eae 1909 SAGA Ie aad Se Te QO ae sees 4.96), -. 23 eee 
Hays, ‘Kegs Neh cee PON pean as QO Sin Wee eee 1. 80 OOM eae eters 98" eee eee 
Garden: City aeansee ee eee 1909 OGH| eee eee OB Nee case aes « Obits eee 
Dalhart. NExsessosessesce See 1909 . 00 - 00 600 |.22. 222. 2c Eee 
AINATILOS Meme ee eee ney ane TOO Ss ee eae 2.94 E59! | ec, 2 Sela ee . 67 

DORE 2 Be NC Mayes Une pee as 1909 OOH peer eee 38200) eee eee 1.250) Se eee 

SASVETAGC Mis). Aegon: Beene sieeton ne een ae ECA GI Sie eec yeh ce I Ae a eee a 1.02 | Dan |e eae eee 
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CONSERVATION OF ORGANIC MATTER. 55 

ROTATIONS FOR THE CONSERVATION OF ORGANIC MATTER IN 

. ‘THE SOIL. 

The conservation of the organic matter in the soil is probably the 
most important problem in crop rotation. In the various 3-year 
rotations which have been discussed in the foregoing pages no atten- 
tion has been paid to this important subject for the reasons already 
given, that its introduction in these experiments would tend to 
obscure the effects of sequence and methods of soil preparation. A 
ereat deal of work has, however, been done at these same stations 
with various rotations calculated to conserve the organic matter in 
the soil. There are several reasons why the results from these experi- 
ments have not yet reached the stage where any very safe conclusion 
can be drawn. Among the most important of these reasons are the 
following: 

(1) Rotations planned for this purpose must be of at least four and, 

preferably, six years’ duration; and a complete cycle of the rotation 
should be completed before results will be at all marked. 

(2) The plowing under of sod or green manure is frequently less 
beneficial to the crops immediately following than to the subsequent 
crops. Under certain conditions of soil and climate the first effect 
may be even to reduce rather than to increase the following crop. 
This is especially true where a green-manure crop is allowed to become 
too mature before plowing under, where a grass or clover sod is broken 
when it is not in the best condition for plowing, or where the soil is 
not properly treated after plowing. 

(83) The great diversity of soil and climatic conditions encountered 

at the several stations has made it impossible always to foresee just 
how the best results can be obtained. Some experiments and some 
mistakes had to be made before the best methods of investigation 
could be worked out. 

(4) The growing of most of the cultivated perennial grasses, the 
biennial and annual legumes, and the winter grains is still in the early 
experimental stages at many of the stations. The failure to secure 
a catch of seed and the injury or total loss of the crop by winterkill- 
ing has in some instances seriously interfered with carrying out the 
plans of the experiments. 

(5) Experience is enabling us to gradually reduce these sources of 
error, but they can never be entirely eliminated. It will therefore 
require a much longer period of time to reach the same degree of 
accuracy in these investigations as that attained with the simple 
3-year rotations and the continuous cropping and summer tillage 
experiments already described. 

(6) Another important consideration in this connection is that the 

effects of all these methods are cumulative. Continuous cropping cr 
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alternate cropping and summer tillage without the application of 
barnyard or green manure must in time deplete the soil of its organic 
matter and consequently reduce both its drought resistance and its 
fertility. On the contrary, a properly planned and conducted rota- 
tion system should maintain or augment the store of organic matter 
in the soil and thereby increase both its fertility and its drought 
resistance, and consequently its crop-producing capacity. Such being 
the case it would be manifestly unreasonable to expect to establish 
any definite quantitative relations between two such diverging systems 
until after a lapse of sufficient time to allow the rate of this divergence 
to become definitely established. 

While the results of these investigations have not yet reached the 
stage where definite quantitative relations can be established, they 
have, we believe, produced sufficient evidence to warrant us in making 
certain recommendations and suggestions for rotations in the Great 
Plains. 

In the following pages we have attempted to outline certain systems 
of crop rotation which will combine the best features of the extensive 
system of farming with the conservation of the organic matter, as 
well as the moisture of the soil. These rotations, as well as many 
others, have been on trial at nearly all the stations mentioned and 
have given sufficiently favorable results to warrant their reeommenda- 
tion for further trials by farmers in the Great Plains area. 

The following tables are intended to represent a quarter section of 
land divided into as many fields as there are years in the rotation. 
Of course, this would apply equally as well to a farm of more or less 
extent than 160 acres, but as a quarter section is the common unit 
of land measurement in the West we have assumed that each of these 
rotations is to be practiced upon a single quarter. The letters assigned 
to the plats indicate the crops to be raised on each plat for as many 
years as are involved in the particular rotation under consideration. 
When this cycle has been completed it will be begun over and the 
same crops will be raised in the same succession continuously as long 
as the rotation is practiced. 

It is quite important in planning a rotation to devote a great deal 
of careful thought and attention to the matter, as the best results 
will obtain where the rotations are carried on uninterruptedly for long 
periods. It is true that many minor changes may be made in the 
rotation without seriously interfering with its general plan. We 
have attempted to point out some of the ways in which the following 
rotations may be modified to suit local conditions. 

Where annual crops only are used, the beginning of the rotation is 
avery simple matter. All that is necessary is to divide the farm into 
as many fields of uniform size as there are years in the rotation and 
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then seed each field to the crops in the rotation in regular order, as is 
shown in the tables. 
Where biennial or perennial crops enter into the rotation, as is the 

case with rotations Nos. 1 and 2, it will be necessary the first year to 
supply some other crop in the place of the perennial, which, when the 
rotation is once started, will be carried on from the previous year. 
For instance, in the case of the 6-year rotation (No. 2) the farm 

should be divided into six fields of equal area, as shown. Field A 
should be planted to corn, field B to wheat, and field C should be 

seeded to brome-grass. Field D should also be seeded to brome- 
erass, as it will remain as a meadow during the following year. 
Field E, which should be in brome-grass, but would be broken up after 
the grass was cut, should be planted to some other crop. It is not 
important what this crop should be, except that if the rotation has 
been adopted with a view to furnishing the proper quantity of hay it 
would be desirable to have this field put into some kind of an annual 
crop that could be cut for hay. Millet, oats and peas sown together, 
milo, or some of the other nonsaccharine sorghums, could be used for 
this purpose. Field F would be sown to oats, barley, emmer, or 
wheat, as shown. After the first year the rotation would go on 
without further interruption, except that in the case of a failure of the 
grass to catch, some annual could be substituted without in any way 
interfering with the general plan of the rotation. 

FIVE-YEAR ROTATION (NO. 1). 

Fretp A, 32 AcREs. Fietp D, 32 AcrEs. 

1910. Corn. 1910. Brome-grass meadow. 

1911. Wheat, winter or spring. | 1911. Oats, barley, emmer, or wheat. 
1912. Brome-grass meadow. IHU, Corin. 

1913. Brome-grass meadow. 1913. Wheat, winter or spring. 

1914. Oats, barley, emmer, or wheat. 1914. Brome-grass meadow. 

Fretp B, 32 Acres. Fretp E, 32 Acrss. 

1910. Wheat, winter or spring. 1910. Oats, barley, emmer, or wheat. 

1911. Brome-grass meadow. SMI, (Gori. 

1912. Brome-grass meadow. 1912. Wheat, winter or spring. 

1913. Oats, barley, emmer, or wheat. 1913. Brome-grass meadow. 

1914. Corn. 1914. Brome-grass meadow 

Figtp C, 32 AcrsEs. 

1910. Brome-grass meadow. 

1911. Brome-grass meadow. 

1912. Oats, barley, emmer, or wheat. 
1913. Corn. 

1914. Wheat, winter or spring. 

187 



58 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

This rotation is one that has proved very satisfactory in our experi- 
ments, and it is believed that with the modifications that may be 
made in it, it will be found adapted to a large portion of the Great 
Plains area. It is possible that the order in which the crops are grown 
might be changed, but from our experience in this particular we have 
found this arrangement the most satisfactory. This being a 5-year 
rotation, the farm would be divided into five fields of 32 acres each. 
There would be 32 acres of corn, 64 acres of small grain, and 64 acres 
of meadow each year. 

Corn.—This crop may be grown either upon fall plowing or spring 
plowing. The time of planting must be determined by the experience 
of farmers in the particular locality where it is to be tried. It is 
believed that, as a broad general proposition, spring plowing gives | 
better results than fall plowing, but there are some notable excep- 
tions to this general rule. If the ground is to be plowed in the fall, 
the plowing should be done as soon after the preceding crop is harvested 
as possible. The depth to which the plowing should be done is a 
matter that depends largely upon local conditions of soil and climate, 
and also upon the depth to which plowing has been done in previous 
years. It is not usually desirable to plow more than about 1 inch 
of soil that has not been previously stirred. 

In the northern part of the area it will be impracticable to attempt 
any cultivation of the ground during the winter when the soil is frozen, 
but in the southern portion of the area, where the ground is not con- 
stantly frozen and where there is more or less winter rain, it would 
probably be advisable to harrow the ground after rains in order to 
preserve the moisture. In the spring the land may be disked or har- 
rowed after rains to conserve the moisture until planting time. 
Where the soil is of such a nature as to cause it to blow badly, the fall, 
winter, and spring treatment should be such as to reduce this danger 
to the lowest point. No general rule can be laid down which would 
be applicable to the many different soils to be found in the area. The 
planting may be done with a checkrower or with a lister; which- 
ever method is used the ground should be frequently cultivated after 
planting with a weeder or light harrow, or with some of the imple- 
ments used for cultivated and listed ground. When the grain has 
reached the height where this class of implements can not be used, it 
should be thoroughly cultivated, not only to keep it free from weeds, 
but to keep the crust broken, so as to conserve the moisture. In 
cultivating the corn crop, two objects should constantly be kept in | 
view: (1) The cultivation of the soil with reference to the corn crop, 

and (2) the preparation of the soil for the grain crop which is to follow. 
Experience has shown that where corn does not grow oftener than 
once in three years in the rotation it does not pay to plow the land 
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after the corn crop and before the succeeding crop is sown. If a crop 
of winter wheat is to be raised, the wheat should either be drilled in 
between the rows of standing corn, as is found desirable in the 
northern part of the area, or the corn should be cut and either shocked 
or removed from the field and the grain sown on disked corn stubble. 

Wheat.—If spring wheat is to be raised after the crop of corn, 1t will 
often be found advantageous to disk or harrow the corn stubble in the 
fall, after the corn is removed, in order to break up the crust and con- 
serve the moisture resulting from the fall rains when they occur. 
In the spring the grain can be drilled in upon the corn stubble with 
either a disk or a shoe drill. If the cornstalks were not removed 
the previous fall, but were left standing, it will be necessary to 
break them down with some kind of a stalk cutter, such as is in com- 

mon use wherever corn is extensively raised. In some instances it 
may be found necessary to disk the land before drilling in the wheat, 
but the soil is of such a nature over very considerable areas as to 
make this unnecessary and in some instances actually undesirable. 
A light harrowing after seeding is almost unfailingly beneficial, as it 
helps to cover the seed that may not have been completely covered 
by the drill, and also levels the surface. Light harrowing after the 
erain has come up and until it has reached a height where the har- 
rowing will seriously harm the plants is usually desirable. On some 
soils this work can be better done with some one of the various types 
of weeders that are on the market. This harrowing of the grain after 
it is up should be done as soon after rains as the soil is dry enough, 
so as not to clog the harrow or weeder. 

If brome-grass 1s to be sown with the wheat, the seeding of wheat 
should be as light as is consistent with a fair yield of grain. It 
would be impossible to lay down any rule as to the quantity per 
acre, but we have found 3 pecks per acre satisfactory. The brome- 
erass seed should be sown at the rate of about 20 pounds of good 
clean seed per acre. The seed may be sown either with the grass- 
seed attachment to the drill or broadcast by hand, and should be 
covered by a light harrowing. Where a man can be found who is 
accustomed to sowing seed by hand we have found the hand seeding 
the most satisfactory, as there is great danger of the brome-grass 
seed becoming clogged in the seeder on account of its light and 
chaffy nature. 

Where winter wheat is raised, the brome-grass may usually be 
sown in the fall at the time of the seeding of wheat. If a good catch 
of brome-grass is not obtained from this fall seeding, it is possible to 
reseed the thin patches in the spring, covering the ground with a 
light harrow or weeder. 

187 



60 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

Brome-grass meadow.—lf a good catch of brome-grass has been 
obtained, there should be a good yield of both hay and seed the 
following year. Where brome-grass seed is in demand, the seed 
crop is usually much more profitable than the hay crop, but, of 
course, only a small portion of the total crop of brome-grass-can 
be used for this purpose each year in a locality where it is being 
extensively grown. The second year’s crop of brome-grass usually 
yields more hay but less seed per acre, so that as a general thing 
the seed should be saved from the first year’s crop and the second 
year’s crop used mainly for hay. We have sometimes found it desir- 
able to cut the seed with a binder, setting it high enough so as not 
to cut the thick mass of grass at the bottom, and to follow the 
binder with a mowing machine to cut the hay. In cutting brome- 
grass for seed great care should be exercised to harvest it at just 
the right time; that is, as soon as the seed is mature and before it 
begins to shed. We have frequently seen a crop of seed reduced 
one-half by a delay of two days.in cutting. 

| After the second year’s crop of brome-grass has been cut the sod 
should be broken in order to prepare the land for the crop of oats, 
barley, emmer, or wheat which is to follow. The proper time for 
breaking the sod will depend upon the locality, soil, and climatic 
conditions. In the northern part of the area it will be found entirely 
practicable to cut a crop of hay in June, break the sod immediately, 
and sow a crop of flax upon the sod. In this way two crops can be 
obtained from the field the same year, and, in addition to the advan- 

tage of raising two crops, the soil will be in better condition for the 
crop of grain which is to follow the next year than it would be if 
the sod was simply broken and allowed to remain without a crop 
until the following spring. 

Oats, barley, emmer, or wheat.—The treatment of the brome-grass 
sod from the time it is broken until the seeding of the following 
spring is a matter concerning which it is very difficult to lay down 
any very definite rule. The object is, of course, to get the sod as 
thoroughly rotted and subdued as possible and to get the soil into 
the best possible condition for the seed bed for the spring crop. The 
means adopted to attain this end will depend so much upon local 
conditions, peculiarities of soil, climate, etc., that the farmer will 
have to depend largely upon his own judgment and experience. If 
a crop of flax has been raised, the sod will rot much more rapidly 
than where flax is not raised, and it will usually be found desirable 
to backset the sod in the fall if there is sufficient moisture in the soil. 
Where a crop of flax has not been raised, the question of backsetting 
in the fall or allowing the sod to remain undisturbed until the fol- 
lowing spring is one that must depend upon local conditions. 
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SIX-YEAR ROTATION (NO. 2) 

Freitp A, 262 AcrEs. Frevp D, 26% AcREs. 

1910. Corn. 1910. Brome-grass meadow. 

1911. Wheat, winter or spring. 1911. Brome-grass meadow. 

1912. Seeded to brome-grass. 1912. Oats, barley, emmer, or wheat. 

1913. Brome-grass meadow. 1913. Corn. 
1914. Brome-grass meadow. 1914. Wheat, winter or spring. 

1915. Oats, barley, emmer, or wheat. 1915. Seeded to brome-grass. 

FieLp B, 262 ACRES. FreLvp E, 262 Acres. 

1910. Wheat, winter or spring. 1910. Brome-grass meadow. 

1911. Seeded to brome-grass. 1911. Oats, barley, emmer, or wheat. 

1912. Brome-grass meadow. OIE Conner 
1913. Brome-grass meadow. 1913. Wheat, winter or spring. 

1914. Oats, barley, emmer, or wheat. 1914. Seeded to brome-grass. 

1915. Corn. 1915. Brome-grass meadow. 

FIELD C, 262 AcRES. Freip F, 262 Acres. 

1910. Seeded to brome-grass. 1910. Oats, barley, emmer, or wheat. 

1911. Brome-grass meadow. 1911. Corn. 
1912. Brome-grass meadow. 1912. Wheat, winter or spring. 

1913. Oats, barley, emmer, or wheat. 1913. Seeded to brome-grass. 

1914. Corn. 1914. Brome-grass meadow. 

1915. Wheat, winter or spring. 1915. Brome-grass meadow. 

In some of the drier parts of the Great Plains area it will probably 
be found impracticable to attempt to raise *brome-grass with a nurse 
crop. in such localities rotation No. 1, as previously described, 
should be modified by making it a 6-year instead of a 5-year rota- 
tion. With the 6-year rotation the farm would be divided into six 
fields of 262 acres each, and we would, therefore, have 262 acres of 
corn, 534 acres of brome-grass, 534 acres of small grain, and 262 
acres sown to brome-grass, but not yielding a crop. All the crops 
in the rotation would follow each other in the order already specified, 
except that there would be one year between the wheat crop and 
the first year of brome-grass meadow, during which the seeding of 
brome-grass would be done. 
When this modification of the rotation is adopted, the following 

method will be found satisfactory for preparing the land for seeding 
to brome-grass. The land should be plowed as soon after the crop 
of wheat has been removed as is practicable. The treatment of the 
soil after plowing should be such as will carry it through the winter 
in the best physical condition. As soon as the frost is out of the 
surface the following spring it should be harrowed, and this harrow- 
ing should continue until the ground becomes thoroughly warm and 
that time of the season has been reached when there is most likeli- 
hood of rains. In the Dakotas this time is usually the first week in 
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June. In other parts of the area it may vary somewhat, but when 
the time arrives and the soil is thoroughly warm and in good condi- 
tion and when there is a reasonable prospect of rain the brome-grass 
should be sown, as heretofore described, at the rate of about 20 

pounds per acre and thoroughly harrowed in. The weeds having 
been kept down by previous harrowings and the soil having become 
packed into a firm seed bed and being moist and warm, the brome- 
erass should come up very quickly and evenly and will be able to 
keep ahead of the weeds, and a good stand ought to be the result in 
almost any part of the area during years of normal climatic conditions. 

FOUR-YEAR ROTATION (NO. 3). 

Fretp A, 40 AcREs. Freitp C, 40 AcrgEs. 

1910. Corn. 1910. Red clover. 

1911. Wheat, winter or spring. 1911. Oats, barley, emmer, or wheat. . 

1912. Red clover. 1912. Corn’. 

1913. Oats, barley, emmer, or wheat. 1913. Wheat, winter or spring. 

FieLtp B, 40 Acres. Fietp D, 40 Acrgs. 

1910. Wheat, winter or spring. 1910. Oats, barley, emmer, or wheat. 

1911. Red clover. 1911. Corn. 

1912. Oats, barley, emmer, or wheat. 1912. Wheat, winter or spring. 
1913: Corn: 1913. Red clover. 

In some parts of the area clover has been successfully grown, and it 
is believed that it might be very much more extensively grown than 
it is at present. As it is a nitrogen gatherer, it is more desirable for 
improving the condition of the soil than is brome-grass, and we 
would therefore recommend the modification of rotation No. 2 by 
making it a 4-year rotation, which would necessitate the dividing 
of the farm into four fields of 40 acres each, as shown in rotation 

No. 3. There would then be 40 acres in corn, 80 acres in small grain, 
and 40 acres in clover each year. The clover can be sown with the 
wheat at the rate of about 15 pounds per acre. If it proves imprac- 
ticable to raise clover with the wheat as a nurse crop, the rotation 
can be changed to a 5-year rotation, seeding the clover on thor- 
oughly prepared ground, as discussed for brome-grass in the 6-year 
rotation (No. 2). Flax might be raised on the clover sod, as sug- 

gested for brome-grass sod. 
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FOUR-YEAR ROTATION (NO. 4). 

Fietp A, 40 AcREs. Fieip C, 40 AcrzEs. 

1910. Corn. 1910. Winter rye turned under in spring. 
1911. Wheat, winter or spring. 1911. Oats, barley, emmer, or wheat. 

1912. Winter rye turnea under in spring. | 1912. Corn. 
1913. Oats, barley, emmer, or wheat. 1913. Wheat, winter or spring. 

FieLp B, 40 AcrEs. FizLp D, 40 AcrgEs. 

1910. Wheat, winter or spring. 1910. Oats, barley, emmer, or wheat. 

191%. Winter rye turned under in spring. | 1911. Corn. 
1912. Oats, barley, emmer, or wheat. 1912. Wheat, winter or spring. 

1913. Corn. 1913. Winter rye turned under in spring. 

While we feel confident that brome-grass and red clover can be 
much more commonly grown throughout this area than at present, 

we recognize that there probably are localities within the area 
where neither of these crops can be successfully grown, and it is 
altogether likely that even in those localities where the crops can be 
successfully grown during favorable seasons there will be unfavor- 
able seasons when it will be impossible to get a catch of either of 
them. In order to provide for such emergencies we have included 
the following 4-year rotation, No. 4, in which we have substituted a 

crop of winter rye for the clover which occurred in rotation No. 3. 
The other crops in this rotation will not need further description, as 
they are to be treated the same as in the rotations described. 

The ground for the winter rye should be prepared by plowing it as 
soon after the wheat crop is removed as possible. It should then 
be thoroughly packed and harrowed and kept in good tilth and free 
from weeds until the proper time for seeding has arrived. The date 
of seeding, of course, will vary somewhat with the latitude. After 
the rye is seeded it will require no further attention until the following 
spring or early summer, when it is to be turned under. The date 
when this should be done will, of course, vary with the season, but 

experience has shown that the best results are obtained when the 
rye is turned under after it has attained nearly its full growth but 
while it is still young and succulent and has not become hard and 
woody. This stage will vary somewhat in the same locality on 
account of the difference in weather conditions from season to season, 
so that each farmer must use his own judgment in determining 
whether the grain has reached the proper stage for plowing under. 
As soon as it is plowed under, the ground should be thoroughly 
packed and harrowed in order to prevent the rye straw from drying 
out in the soil instead of rotting. After the rye has been turned 
under, the field should be treated like summer tillage for the remainder 
of the season until the following spring, provided a spring crop is to 
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be sown. If the field is to be sown to winter grain in the fall, the 
treatment should be the same as the summer tillage up to the time 
of seeding. 

If this rotation is adopted and the plowing under of the winter rye 
is carefully done and the after-culture is sufficiently thorough, much 
better results will undoubtedly be obtained than from the summer 
tillage without the growing of a crop for turning under. The great 
objection to summer tillage is the fact that it is very destructive to 
the organic matter or humus in the soil, while this rotation will pre- 
serve and even increase the organic matter in the soil. The cost of 

seeding the field to rye is not great, and the labor involved is no more 
than would be necessary for the summer tillage carried on as thor- 
oughly as it should be. 

FOUR-YEAR ROTATION (NO. 5). 

Fretp A, 40 Acres. Fiextp C, 40 Acrgs. 

1910. Corn. 1910. Field peas or cowpeas turned under 
1911. Wheat, winter or spring. in sprig. 

1912. Field peas or cowpeas turned under | 1911. Oats, barley, emmer, or wheat. 

in spring. 1912. Corn. 
1913. Oats, barley, emmer, or wheat. 1913. Wheat, winter or spring. 

Fietp B, 40 AcrEs. Fietp D, 40 Acrss. 

1910. Wheat, winter or spring. 1910. Oats, barley, emmer, or wheat. 
1911. Field peas or cowpeas turned under | 1911. Corn. | 

in spring. 1912. Wheat, winter or spring. 
1912. Oats, barley, emmer, or wheat. 1913. Field peas or cowpeas turned under 

1913. Corn. in spring. 

Rotation No. 5 is exactly like rotation No. 4 except that field peas 
or cowpeas will be used in the place of the winter rye. As both of 
these crops have the power of gathering the free nitrogen from the 
air and converting it into forms in which it can be used by succeeding 
crops, they are preferable in this respect to winter rye. The prepa- 
ration of the land during the fall after the wheat has been removed 
should be the same as that recommended for fall plowing for other 
crops. In the spring the field peas or cowpeas should be sown as 
early as climatic conditions will permit. The time of seeding will, of 
course, depend upon the locality, and the rate of seeding should 
depend upon the fertility of the soil. As heavy a seeding should be 
given as the soil is capable of developing, as it is desirable, of course, 
to get as large an amount of growth for turning under as possible. 
Some very favorable results have been obtained by substituting sweet 
clover ( Melilotus alba) for peas. When this is done, the sweet clover 
should be sown with the wheat crop and plowed under the next sea- 
son before any seeds have matured, as it becomes a very. bad weed 
in some localities. 
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What has already been said concerning the stage of growth of the 
rye and also concerning the treatment of the field after plowing under 
the crop will apply equally well to either field peas, cowpeas, or sweet 
clover. 

THE PRINCIPLES OF CROP ROTATION. 

FACTORS INVOLVED. 

Crop rotation, with its concomitant features of farm organization, 
diversification of crops, and stock raising, is destined to become the 
most important problem in the agricultural development of the Great 
Plains. It is therefore worthy of the most careful study by all who 
are interested directly or indirectly in this development. It is one of 
the most complex and difficult of agricultural problems. The prin- 

cipal difficulties arise from the fact that the planning of a rotation 
is a long-time proposition, the laying out of plans reaching many 
years into the future, which makes it necessary to deal with factors 
which are constantly changing, both absolutely and relatively. Some 
of these changing factors are: The constantly varying absolute and 
relative prices of all the crops grown, of the live stock to which some 
of these crops must be fed, and of the products of this live stock; vari- 
able weather conditions; the attacks of diseases and insect enemies, 
where the same crop is grown too frequently on the same land; the 
varying cost of labor; the uncertainty and, in some instances, the 

utter impracticability of raising perennial crops for meadow or pas- 
ture; and many others which will readily occur to the thoughtful 
student of the problem. 

In no field of scientific investigation or of the practical application 
of scientific principles is dogmatism more utterly out of place than 
in the study or practice of crop rotation. The factors of the prob- 
lem are.so local and individual in their nature, so closely associated 

with the local characteristics of each farm and its environment and 
the individual tastes, abilities, and limitations of each farmer, that 
no definite and specific directions can be given for establishing a 
rotation for any farm until all the factors are carefully studied. 
There are, however, certain general principles which are fairly well 
established. There are others which are strongly indicated by the 
investigations which have been described, but which may be either 
firmly established or disproved by a continuation of these investiga- 
tions. Among the established principles may be mentioned the 
following: 

(1) All crops may be roughly classified under three heads: Exhaus- 
tive, intermediate, and restorative. These terms must not be taken 
too literally. All crops which are harvested and removed from the 
land take from it more or less plant food and might therefore be said 
to be ‘‘exhaustive.”” No crop ‘‘restores”’ to the soil any considera- 
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ble amount of plant food unless it is plowed under for green manure 
or is allowed to decay upon the surface. But, nevertheless, certain 

crops leave the land in poorer condition for a subsequent crop of 
some particular kind than it was before they were raised. These 
are designated as ‘‘exhaustive”’ crops, and include wheat, oats, bar- 
ley, rye, and millet. Their ill effects upon subsequent crops may be 
due to a reduction of the available plant food; to an increased growth 
of weeds, fungi, or injurious insects; to a change in the physical con- 
dition of the soil, particularly its water content; or to a reduction in 
the quantity or activity of beneficial lower organisms. ‘‘Restora- 
tive’ crops have the opposite effect. They leave the soil in better 
condition for certain crops than it was before. Among restorative 
crops may be mentioned corn, potatoes, beans, peas, clover, alfalfa, 
most cultivated crops grown in the Great Plains, and perennial grasses 
yvrown for meadow or pasture. ‘‘Intermediate” crops are those that 
have, in some respects, a beneficial effect upon certain crops which 
follow them, while in other respects their influence is detrimental. 
The sorghums, cane, milo, and kafir belong to this class. Their ben- 
eficial effects are due to the fact that, like all cultivated crops, they 
reduce the amount of weeds in subsequent crops; their detrimental 
effects upon subsequent crops seem to be due to the fact that they 
are able to exhaust the soil moisture to a greater extent than any 
other crops commonly grown in the Great Plains. 

(2) In addition to and in a certain measure independent of the 
above-mentioned classification is the problem of crop sequence, or 
the relations which two crops bear to each other independent of any 
apparent difference in the conditions of the soil brought about by 
their growth. For instance, two crops may be equally exhaustive, 

but when grown consecutively, better results will be obtained if they 
are grown in one sequence than when the opposite sequence is fol- 
lowed. Oats following wheat generally give better results than 
wheat following oats. Or, again, a restorative crop may have a 
more beneficial effect upon some certain exhaustive crop which fol- 
lows it than it has upon some other equally exhaustive crop. Wheat 
generally responds more readily to the effects of a corn crop than 
does oats. | 

(3) The effects of the preparation of the land—time and depth of 
plowing, disking instead of plowing, the amount of harrowing and 
packing of the seed bed, etc.—depend not only upon the crop for 
which preparation is being made, but also upon the crop grown the 
preceding year and the previous soil treatment. 

(4) The selection of the varieties or strains of the crops grown 
which are best adapted to the particular locality and to the rotation 
pianned and the determination of the quantity of seed to use and of 
the method and time of seeding are also of great importance. 
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(5) The keeping of as much live stock of the most profitable kind 
and the feeding out upon the farm and the returning of the manure 
to the land of as large a proportion of the crops raised as is consistent 
with immediate profits is also of great importance. 

In planning a rotation a recognition of the above-mentioned 
principles will require that the following rules be observed: 

RULES TO BE OBSERVED IN PLANNING ROTATIONS. 

(1) Select as large a number of restorative and as small a number 
of exhaustive crops as is consistent with the general plan of farm 
organization. 

(2) Arrange the crops in the rotation so as to have the exhaustive 
and restorative crops alternate as far as possible. 

(3) Observe the proper sequence, both between restorative and 
exhaustive crops and between two exhaustive crops where it becomes 
necessary to grow two such crops consecutively. 

(4) Select the best varieties or strains and use the quantity of seed 
and the method and time of seeding best adapted to the locality. 

(5) Plow and prepare the seed bed at the time and in the manner 
best adapted to the crop, the soil, the climate, and the most econom- 
ical distribution of labor through the year. 

(6) Obtain all available information concerning yields, cost, and 
prices of crops grown in the locality, and plan to grow those crops that 
will yield the largest net return per acre with the least depletion of 
soil fertility. 

(7) Feed as large a proportion as possible of the crops grown and 
return the manure to the field. 

(8) Raise the kind of live stock yielding the largest net profit and 
best adapted to the particular farm and locality and to the preferences 
of the farmer who handles it. Very few farmers ever make a success 
of raising any kind of live stock the care of which they do not enjoy. 

(9) Use perennial grasses, alfalfa, or clover in the rotation wherever 
practicable, and where it is impracticable to do so raise rye, peas, or 
sweet clover for green manuring to maintain the humus in the soil. 

It is believed that the tentative conclusions drawn from the results 
of the investigations described in this bulletin will materially aid in 
the establishment of rotations which will meet the above-mentioned 
requirements. 

CONCLUSIONS FROM EXPERIMENTS. 

(1) The practice of summer tillage and alternate cropping has not 
given results to warrant its recommendation as a safe basis for a 
permanent agriculture in the Great Plains area, where spring-grown 
wheat, oats, and barley are the staple crops. It may, however, be 
resorted to as a safeguard or temporary expedient to guard against 
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the total loss of the crop where extreme drought is anticipated, but 
it can not be depended upon to produce as profitable crops under 
average normal conditions as may be produced by other methods. 
(See Tables I, II, ITI, X XI, and XXIII.) 

(2) Continuous cropping with moisture-conservation methods, in- 
volving early fall plowing and thorough fall, winter, and spring tillage 
and harrowing after the grain is up in the spring, has not given aver- 
age results to warrant its practice. There have, however, been a few 
exceptions to this rule. (See Tables I, II, IiI, X XI, and XXIII.) 

(3) A simple 3-year rotation of corn, wheat, and oats has given 
more profitable returns than any method of continuous cropping or 
alternate cropping and summer tillage in fourteen out of seventeen. 
tests. In the three instances where continuous cropping gave better 
returns the difference was so small as to be practically negligible. 
(See Table X XITT and the preceding tables, of which it is a summary.) 

(4) The two 3-year rotations giving the best average results are 
No. 1 (wheat on disked corn ground, oats on fall plowing, corn on fall © 
plowing) and No.6 (barley on disked corn ground, oats on fall plowing, 

corn on fall plowing). These two rotations are identical except that 
barley has been substituted for wheat in No. 6. One or the other 
of these two rotations gave the best results at nine of the eighteen 
tests: Dickinson, N. Dak., 1909, Edgeley, N. Dak., 1907 and 1908, 
Highmore, S. Dak., 1907, Bellefourche, S. Dak., 1909, North Platte, 

Nebr., 1908, Akron, Colo., 1909, Hays, Kans., 1908, and Amarillo, 
Tex., 1908. (See Table XXIII.) 

(5) Rotation No. 7, oats, barley, corn, all on spring-plowed land, 

gave the best results at three tests: Highmore, S. Dak., 1908, North 
Platte, Nebr., 1909, and Garden City, Kans., 1909. (See Table 
XXIII.) 

(6) Rotation No. 3 (wheat, oats, corn, all on fall plowing) and 
rotation No. 4 (oats on disked corn ground, wheat on fall plowing, 
corn on fall plowing) each gave the best results at two tests: Edgeley, 
N. Dak., 1909, and Amarillo, Tex., 1909, for No. 3; Judith Basin, 
Mont., 1909, and North Platte, Nebr., 1907, for No. 4. (See Table 
XXII.) 

(7) Rotation No. 2 (wheat, oats, corn, all on spring plowing) gave 
the best results at only one test, Dickinson, N. Dak., 1908. (See 
Table XXITT.) 

(8) Rotation No. 9 (oats, wheat, corn, all on spring plowing) failed 
to give the best results at any test and averaged 42 cents per acre 
poorer than continuous cropping. (See Table XXIII.) 

(9) Summer tillage had been introduced in rotations Nos. 5 and 8 
in place of corn. These two rotations are otherwise identical with 
rotations Nos. 1 and 4, respectively. A comparison of these two pairs 
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of rotations shows that in seven out of nineteen tests the corn rota- 
tions (1 and 4) produced better crops of wheat and oats than the 

~summer-tilled rotations (5 and 8). In ten of the twelve tests where 

the yields of wheat and oats were better on summer-tilled rotations 
than on corn rotations the yield of corn was sufficient to more than 
offset this difference. 

The two tests where the corn crop did not equal in value the gain 
from summer tillage were Dalhart and Amarillo, Tex. In these tests 
the crops of wheat and oats averaged only $1.91 and $4.49 peracre, 
respectively. 

- The average net gain of the corn rotations over the summer-tilled 
rotations for all tests was $4.08 per acre and the results were in 
favor of the corn rotations in seventeen, out of nineteen tests. (See 
Table XXIV.) : 

(10) Disking has given better average results than plowimg corn 
stubble as a preparation for wheat im eleven out of eighteen tests, 
the net results bemg 36 cents per acre in favor of disking. (See 
Table XXV.) 

(11) Fall plowing has given shghtly better net results than spring 
plowmeg. Local conditions of soil and climate influence the results 
so profoundly that no general conclusions can be drawn. The 
natural character of the soil, its physical condition at the time of 
plowing, its habilty to blowimg during the fall and winter, and the 

_ holding of snow by stubble during the winter must all be considered 
for each farm and each season in determining the best time of plow- 
ine. The most economical distribution of labor through the year is 
also an important practical consideration. (See Tables XXVI and 
XXVIT.) 

(12) When summer tillage is introduced in a rotation containing 
both wheat and oats, slightly better average results have been ob- 
tained when oats follow summer tillage and wheat follows oats than 
where wheat follows summer tillage and oats follow wheat. Local 
conditions of soil and climate influence results im this respect to such 
an extent that no general rule can be made to apply to all stations. 
Certain stations give markedly better results from one sequence, 
while others give much better results from the opposite sequence. 
(See Table XX VITT.) 

(13) Where corn, wheat, and oats have been grown in a 3-year 
rotation, better results have been obtained in twenty-four out. of 
thirty-five tests by following wheat after corn and corn after oats. 
At Judith Basin, Mont., Highmore and Bellefourche, 8. Dak., North 
Platte, Nebr., and Amarillo, Tex., better results have been obtained 
from the opposite sequence. The greatest advantage of the corn- 
wheat-oats sequence was at Edgeley, N. Dak., m 1907, when it 
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amounted to $6.32 per acre. This was closely followed by North 
Platte, Nebr., in 1909, and Dickson, N. Dak., in 1908, where it 
amounted to $5.24 and $5.17, respectively. Highmore and Belle- 
fourche, S. Dak., are the only stations showing markedly better 
results from the corn-oats-wheat sequence. The effects of the 
sequence seem to be less marked where the corn stubble is disked and 
the other plats fall plowed than where all plats are spring plowed. 
(See Tables X XIX and XXX.) 

(14) Wherever a perennial meadow grass, like brome-grass (Bro- . 
mus inermis), can be profitably grown it should enter into the 
rotation, which should be not less than five years in duration. The 
following has given good results: Corn; wheat, winter or spring; 
brome-grass, two or three years; oats, barley, emmer, or wheat (win- 
ter or spring). 

Flax may be sown on the brome-grass sod as a catch crop after the 
hay crop has been harvested. Where this practice is adopted it will 
of course be impracticable to follow the flax with fall-sown grain, 
but spring-sown grain can be substituted. 

(15) Where it is impracticable to secure a catch of brome-grass 
or other meadow grass sown with the wheat crop, the grass should 
be sown separately on carefully prepared ground in May or June. 
This will require a rotation of at least six years’ duration. There 
will be one year (the year of seeding to grass) during which one field 
will yield no crop return, but if flax is grown on the meadow sod 
after the hay has been cut two crops will be obtained from this field 
in one year. In this way as many crops will be grown as there are 
fields in the rotation system. 

(16) Wherever alfalfa can be profitably grown it may be substi- 
tuted in whole or in part for the brome-grass without imterfermg 
with the general plan of the rotation. 

(17) Wherever clover can be profitably grown it can be sown with 
the brome-grass without changing the general plan of the rotation; 
or it can be sown separately, either with the wheat in a 4-year rota- 
tion or without a nurse crop in a 5-year rotation. 

(18) Where neither perennial grasses nor perennial legumes or 
clovers can be profitably raised, rye, peas, or sweet clover should be 
raised every fourth year and plowed under for green manure. Rye 
has so far given better average results than peas, sweet clover, or 
summer tillage. This seeming superiority may be due to the fact 
that the quantity of organic matter is greater mm the rye and that it 
can be turned under earlier in the season, thus allowing the rains of 
June and July to be conserved in the soil instead of being consumed 
in the growth of the green-manure crop. It seems quite probable 
that the greater quantity of nitrogen gathered and restored to the 
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soil by the legumes will in time overcome the advantage which the 
rye now seems to have. 

(19) Wherever winter wheat can be safely grown it should con- 
stitute a considerable portion of the small-grain crop. The danger 
from winterkilling tends to make it a more precarious crop than 
spring-sown grains. On the other hand, its earlier maturity, which 
frequently allows it to escape the droughts of early summer, and its 
higher yield when conditions are favorable give it a marked advan- 
tage over spring wheat. It should be raised in rotation with other 
crops. 
When so raised, summer tillage will not usually be necessary or 

advisable. Under certain circumstances it may be found desirable 
to summer till, as winter wheat certainly responds much more readily 
to summer tillage than do spring-sown crops. Summer tillage even 
for winter wheat can not be recommended as a general or frequent 
practice in the Great Plains area. It is believed that the plowing 
under of a green-manure crop early in the season and proper treat- 
ment of the soil from that time until seeded to winter grain will 
usually give as good immediate results as summer tillage. There 
can be little doubt as to the advantage of green manuring over sum- 
mer tillage in its ultimate effect upon the soil. 

The conclusions concerning summer tillage reached from our 
investigations throughout the Great Plains area are in general 
accord with those of Mr. W. P. Snyder, superintendent of the Nebraska 
Agricultural Experiment Substation, at North Platte, Nebr., and 
of Mr. W. W. Burr, assistant in dry-land agriculture, detailed to 
that substation from the Bureau of Plant Industry. We therefore 
quote from an article prepared by them and published in Bulletin 
No. 109 of the Agricultural Experiment Station of Nebraska, as 
follows: 

Ultimate effect of summer tilling.—Frequent summer tilling may be more or less 

detrimental to our land. The changes which break down the humus in the soil go on 

very rapidly under the conditions afforded by summer tilling and must exhaust the 

entire supply more quickly than where some method is practiced which does not 
furnish so good conditions for the destruction of humus in the soil. 
We ieel safe in recommending summer tillage for small grain, especially winter 

wheat, but advise that a rotation be followed which will keep up the organic matter in 
the soil and conserve its fertility. Such a rotation will probably use summer tillage 
on the same field only once during a series of years, and will have a grass, legume, or 

some green manuring crop which will put back into the soil the organic material taken 

fromit. Wheresufficient barnyard manure is to be had, an application of it once during 
the rotation will probably keep up the humus and conserve the fertility of the soil. 
Where manure is used it should be applied as evenly as possible on the land, and 
disked to mix it with the surface. It should be applied at a time and in such a manner 

as to be a benefit rather than a harm to the succeeding crop. 
From our experience we can not lay down a definite system of rotation for all con- 

ditions. The rotations must be worked out to suit the farm where they are to be 
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practiced. A rotation that seems well adapted to our conditions is as follows: Summer 
tillage, winter wheat, corn, spring grain, cane. Summer till and sow winter wheat; 

disk and fall plow the wheat stubble for corn the next year; disk the corn stubble for a 
spring grain—oats, wheat, or barley; apply manure during the winter, disk in spring 

and plow for cane, which crop completes the rotation. To practice this rotation a farm 
should have at least five fields. This 5-year rotation gives winter wheat on summer-— 
tilled land to be sold as a cash crop, corn and spring grain to be fed or sold according 

to conditions, and cane for forage. If the forage and grains are fed, there will be 
enough manure to apply in the rotation, covering one-fifth of the land each year. 

In exclusive grain farming, which is a hazardous proposition at best, some crop 
must be turned under to keep up the fertility. This is equally true whether summer 

tilling be practiced or not. We have this year obtained very good results from green 

Manuring with rye and with cowpeas. The yield was not up to that on summer- 
tilled land, but was nearly as large. In each case the crop was turned under and the 

land kept well tilled for the balance of the summer, and the land sown to grain in the 
spring. If this can be done with a reasonable certainty of success, it may be more 
profitable than summer tilling. It gives much the same condition of the land as 
summer tillage and at the same time enriches the soil by the addition of humus. In 

very dry years it is doubtful if this will give as high yields as summer tilling, since there 

will be hardly enough water to rot the crop turned under and give a good seed bed in 
which to sow the next crop. 

We feel that the practice of summer tilling is and can be kept profitable by system- 
atic rotation of crops in which summer tilling shall be used only occasionally. If used 
without care it may prove very detrimental. Ii used judiciously it will tend to free 
the fields from weeds and guard against total crop failure and to greatly extend the 
winter wheat growing area. 

PRECIPITATION RECORDS. 

Table XX XI presents the precipitation records by months for all 
stations reported upon in this bulletin, not only for the year during 
which the tests were conducted, but also for the year immediately 
preceding. A study of this table will give a general idea of the 
climatic conditions prevailing at each station for each year of the 
tests. It also furnishes some information concerning the quantity 
of water which may have been stored in the soil from the previous 
year. It should, however, be constantly borne in mind that the 
character of the rains and their distribution through the month 
greatly influence their availability to the crop. A large part of 
torrential rains may be lost by run-off. On the other hand, when 
the rains are less than one-half inch a day they may be almost entirely 
lost by evaporation. Again, there may be a heavy rainfall during 
the early part of the month, followed by a severe drought extending 
through the remainder of that month and the major part of the fol- 
lowing month, with heavy precipitation during the later days. 
Under such circumstances the monthly precipitation for both months 
may seem to be ample, although crops may have suffered severely. 
This all goes to show that neither the annual nor the monthly precipi- 
tation as here given furnishes a safe basis for judging the weather 
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conditions in their relation to crop production. These considera- 
tions apply more aptly to cases where the precipitation seems to be 
sufficient. If the monthly precipitation shows a marked deficit 
during the growing season, it is reasonably safe to assume that the 
crop suffered from drought. 

An examination of the accompanying table shows that when the 
whole record is considered there was an excess above normal pre- 
cipitation in 16 out of 30 instances and a deficit in 10 instances. 
There were 4 instances where the record was incomplete. 
When we consider only the 19 cases where the observations were 

made during the same year that these tests were made, we find that 
there was an excess in 11 instances, a deficit in 6, and incomplete 
records in 2. 

Considering only the observations made at the 11 stations the year 
previous to the tests reported, we find that in 5 instances there was 
an excess, in 4 a deficit, and in 2 incomplete records. 

It is apparent, therefore, that the average annual precipitation 
throughout the area was somewhat above normal, both during the 
years reported in these tests and for the year previous to the first 
reported tests. A detailed study of Table XX XI in connection with 
the yields reported in the respective tests may assist the reader in 
the interpretation of results. For a full discussion of these relations, 
however, it would be necessary to have the daily as well as the 
monthly precipitation, for the reasons already stated. These 
records are, of course, on file in the Office of Dry-Land Agriculture 
Investigations, but it has not seemed advisable to enter into a dis- 
cussion of this phase of the subject in this bulletin. It may, how- 
ever, be taken up in some future publication. 

187 



74 CULTIVATION METHODS AND ROTATIONS FOR GREAT PLAINS. 

TaBLe XX XI.—Precipitation records for all dry-land agriculture stations in the Great 
Plains area, beginning one year prior to the years reported upon in this bulletin. 

Station. Year. Jan 

Judith Basin, Mont.¢........ 1908 0.55 
IDO S.J soccer ores 1909 - 90 

Dickinson,eNa Dakeeees-so ae 1907 . 80 
Onc scorie sere. oeeesee 1908 . 28 
Ones See So es ee ese 1909 SEL 

Hdgeleys NwDakaass seco seee 1906 mills 
OS eae caoneros asnoeoso 1907 - 42 

DO ia saassct sh eeneseeee 1908 04 
Os dissoses Hise aoseeeeae 1909 .12 

ENSh more i.e Dakensesssee ee 1905 . 60 
Os Sea eee 1906 30 

DOe St see a eee eee 1907 1.00 
DO oases ek Sees 1908 .10 

Bellefourche, S. Dak.b....... 1908 (¢) 
ID) OF ee eee Seep ero 1909 = 7 

North Platte, Nebr........-- 1906 61 
On Seas os oe cle aiemeaees 1907 .39 

DON Sees See See Aes 1908 .16 
DO 032: bse eee 1909 .29 

Akron Co0l0issseeposen ne nese 1908 00 
DOR eee See ee 1909 4 

Hays, Kanst j2cessecs ces oe 1907 . 64 
IDO! Sod cas see ane 1908 AM 

GardeniC@ltyeAKanseaaeseee 1908 .08 
IDO Rene nea ae 1909 30 

Dalhart Nex 22sec cee cee oe 1908 “ 
OR ee aa eee ee eee 1909 AM 

Amarillo; Mexsecoceesosseeee 1907 lee 
Opens eta Rots se er 1908 . 26 

DOS ee eRe eee ere. 1909 07 

Station. Year. | Sept. 

Judith Basin, Mont.a.....-.-- 1908 1.41 
DO, css eercieisigs Geto 1909 4,27 

Dickinson; IN Dakeeees-eese 1907 ie ill 
Onsen Sees seen eee 1908 1.67 
Os Rese eee 1909 .83 

Hdgeley, Ni. Dakes a eee escas 1906 1.45 
DOS; <esteeeeetseeeee 1907 2.47 
ID One Re hes che cee ee 1908 1.81 

OSS ele a eee 1909 .89 
Eighmoreys: (Dakeeesssssese 1905 . 56 

D Oe te cee Sao See 1906 2.81 
IDO Seo. Batiace access 1907 1.04 
D022 Sete Sey pee ane 1908 . 62 

Bellefourche, S. Dak.b...-... 1908 . 52 
DOR sorts senna snenee 1909 1.07 

North Platte, Nebr.-........ 1906 4.25 
DO ses ae eee 1907 2.91 
DOCse= catch emcees 1908 .24 

Osten Pes es. cee aes 1909 5 He 
AKON: | COlOMs eee seree eee 1908 b .05 

DOSE eS ee eee ee 1909 b2.16 
Hays, WansSes tee aseseoeseee 1907 1.75 

DOs ss22.22 5 see ose 1908 81 
GardeniCity, sKanseaese eee 1908 1.04 

Oa See Se sitacine ceitoyseee 1509 1.20 
Dalltart; Pex ois: cee eee 1908 .39 

On se. tien de Soeniae tease 1909 2. 12 
Amaritlo, Mexes. aaacee sane 1907 91 

Os See Bae eeeeete eee 1908 1.83 
DOS sascd ope eae 1909 2.19 

Oct. 

Mar Apr. | May. | June. | July. | Aug. 

0.98 0. 61 7.31 2.45 0. 20 1.18 
122 .95 1.84 6.66 4.97 1.28 
.39 .30 1.36 2.52 4.82 1.89 

1.42 G7 3.50 4.30 1.41 1.41 
PAR 5H 5.78 3.28 1.89 5.54 
.16 1.58 5.59 3.69 3.17 1.56 
aZAl foD 15895 eS 2.70 ib? Al 

1.45 1.26 3.53 3.26 1.19 1.69 
ATR .70 4.01 2.80 | 3.04 1.73 

. 60 1.39 5. 23 5.64 5.54 3. 56 

. 80 2.30 5.00 2.50 1.19 6.74 
1.10 . 68 yall 1.62 3.64 -28 

. 80 50 2.68 5.78 2.49 3.53 
(c) d1.09 4.09 1. 47 1.26 -62 
.19 EY WA 3.87 5. 59 2.58 - 55 

2222 2.89 2.82 .68 3.14 5. 56 
.10 - 43 2.40 2.69 6.79 2.14 
. 20 . 64 3.95 5.07 ely, 1.57 
.98 wf2 2.32 5. 46 5.21 1.24 

A 1.70 3.573 22300 eeaae b1.47 
3.06 6.40! 61.76 | 03.43! 64.61 63.77 
-85 . 60 . 83 4.97 9.15 aie, 
4 2.18 3.06 6.02 2.90 5. 86 
.18 = O73) 1.29; 4.95 The 79) 2.18 

22115 . 20 3.06 3. 48 i 24 81 
(¢) 2.28 .53 2.83 3.89 1.08 

eTAll le 1.64 5.10 S27 - 65 
. 02 es .99 1.97 1.49 6.20 

uy 1.90 3.55 578 5. 40 2S 
128) . 50 1.08 4.72 3.63 .87 

Nov Dec. |Annual i ag Above | Below ; a pace’ normal.|normal. 

Avs OS22 0) 2 G7 el bee 6; 42: Sea 
0.30 1320) (ite25634 | eee SLs ieee 

. 02 ~22 13.67 )23= 2 eee 0.24 

.78 .24| 19.48} 14.95 yest el bee sane 

.29 1202124 3263| 2 eee G6. S1h| eee 
105) AO pMe LCi eese sons - AUS Ya Seto te < 
AT, Ts 11.52) 3 ee ee 8.01 
.63 <20),|) 27.05: | 9s bs eee 2.48 
.34 . 84 15.14 |2.. 233) 4.39 

1.29 dB 20, 001 | a. eee 10:42: eae 
- 36 - 40 25: 21h. ae 8.45 42s eee 
.05 .40 V7. 284 2S ee eee 09 

1.39 Sel [le PPBSYe | Si 5 00M R Seen 
20 1.02. ococe ce cae ee 

(¢) (GS )RS esesees bac sacs=|522-=-2-|----:-:- 
1.01 .96 ZOO Ae eee 9.72) |. eae 
Bil S805 219 5615|- ee 150252 ae 2 
- 09 . 20 19.96 18.88 12087228 eee 

2.24 sayy dh Allie eon ene Bs DOU See 
2.00 Tt, 17.05 19:06 \222=eeee 2.01 

. 48 5 OS) 22.36 19.06 3.30) |Seeeeeee 
ele 1.76 25 vAOT asc eeeee 2:86) ns See 

1.79 .03 AAD SB) 23. 48 85) |seeeesee 
PAST? .20 16:69 |... 32-. 4/22 eee 2.08 
Bo Hil .70 | 22.99 | 18.77 3.61a[S eae 
93 106 inet 22321552 Shee eee eee 
Al 15) 15.99 |.3 32204 Sse eee 

. 66 154605 V8 09022 as ee eee 4.46 
aol - 00 AG. 05. ace el eee 3.50 
3) . 54 19.59 225,00: 1) 5 cee eee 2.96 

a Taken from Weather Report for Utica. 
b From observations taken at the agricultural experiment stations and not from Weather Bureau reports. 
c No report. 
d No record by Weather Bureau observer 
T.=trace. 
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