
University of Nebraska - Lincoln University of Nebraska - Lincoln 

DigitalCommons@University of Nebraska - Lincoln DigitalCommons@University of Nebraska - Lincoln 

University of Nebraska Historical Extension 
Bulletins Extension 

4-1-1913 

Growing Crops in Western Nebraska: Report of Experimental Growing Crops in Western Nebraska: Report of Experimental 

Substation, North Platte, Nebraska Substation, North Platte, Nebraska 

W. P. Snyder 
University of Nebraska-Lincoln 

W. W. Burr 
University of Nebraska-Lincoln 

E. A. Burnett 
University of Nebraska-Lincoln 

Follow this and additional works at: https://digitalcommons.unl.edu/extunhistextbull 

 Part of the Agricultural Education Commons 

Snyder, W. P.; Burr, W. W.; and Burnett, E. A., "Growing Crops in Western Nebraska: Report of Experimental 
Substation, North Platte, Nebraska" (1913). University of Nebraska Historical Extension Bulletins. 13. 
https://digitalcommons.unl.edu/extunhistextbull/13 

This Article is brought to you for free and open access by the Extension at DigitalCommons@University of 
Nebraska - Lincoln. It has been accepted for inclusion in University of Nebraska Historical Extension Bulletins by an 
authorized administrator of DigitalCommons@University of Nebraska - Lincoln. 

https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/extunhistextbull
https://digitalcommons.unl.edu/extunhistextbull
https://digitalcommons.unl.edu/coop_extension
https://digitalcommons.unl.edu/extunhistextbull?utm_source=digitalcommons.unl.edu%2Fextunhistextbull%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1231?utm_source=digitalcommons.unl.edu%2Fextunhistextbull%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/extunhistextbull/13?utm_source=digitalcommons.unl.edu%2Fextunhistextbull%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages


BULLETIN NO. 135. 
(NORTH PLATTE SUBSTATION BUHETIN No. 12.) 

THE UNIVERSITY OF NEBRASKA. 

BULLETIN 
OF THE 

AGRICULTURAL EXPERIMENT ST A TION 
OF 

NEBRASKA. 
VOLUME XXV, ARTICLE V. 

GROWING CROPS IN WESTERN NEBRASKA. 
REPORT OF EXPERIMENTAL SUBSTATION, NORTH PLATTE, NEBRASKA. 

W. P. Sl'IYDER, Superintendent. 
W. W. BURR. 
El. A. BURNETT, Director. 

DISTRIBUTED APRIL 1, 1913. 

PEONIES AT THE NORTH PLATTE SUBSTATION. 

LINCOLN, NEBRASKA 
U. S. A. 



AGRICULTURAL EXPERIMENT STATION 
OF NEBRASKA. 

THE GOVERNING BOARD. 
(THE REGENTS OF THE UNIVERSITY) 

HONORABLE CHARLES B. ANDERSON, Lincoln. 
HONORABLE GEORGE COUPLAND, Elgin. 
HONORABLE CHARLES S. ALLEN, President, Lincoln. 
HONORABLE WILLIAM G. WHITMORE, Valley: 
HONORABLE FRANK L.· HALLER, Omaha. 
HONORABLE VICTOR G. LYFORD, Falls City. 

THE STATION OFFICERS. 
SAMUEL AVERY, PH. D., LL. D., Ohancellor, ex officio. 
E. A. BURNETT, B. So., Director. 
J. S. DALES, M. PH., Financial Secretary. 
WM. W. MARSHALL, Executive Clerk. 

THE WORKING STAFF. 
E. M;EAD WILOOX, PH. D., Agricultural Botany. 
F. J. ALWAY, PH. D., Agricultural Ohemistry. 
L. W. CHASE, B. So. M. E., Agricultural Engineering. 
R. K. BLISS, B. S. A., Animal Husbandry. 
J. H. GAIN, M. D. C., Animal Pathology. 
J. H. FRANDSEN, M. S. A., Dairy Husbandry. 
LAWRENOE BRUNER, B. So., Entomology. 
T. A. KIESSELBAOH, A. M., Experimental Agronomy. 
C. W. PUGSLEY, B. So., Farm Management. and Agricultural Extension. 
W. J. MORRILL, M. FOR., Forestry. 
ERWIN H. BARBOUR, PH. D., Geology. 
G. R. CrrATBuRN, A. M., Highway Engineering. 
R. A. EMERSON, B. So., Horticulture. 
O. V. P. STOUT, C. E., Irrigation Engineering. 
G. A. LOVELAND, A. M., Meteorology. 
W. P. SNYDER, M. S., Superintendent Experimental Substation. North 

Platte. 
W. W. BURR, B. So., Associate in Soils and Orops, North Platte; Assist· 

ant Agriculturist, Office Dry Land Agriculture, U. S. Department 01 
Agriculture. 

M. H. SWENK, A. M., Associate in Entomology. 
GEORGE K. K. LINK, A. M., Assistant in Agricultural Botany. 
R. S. TRUMBULL, A. M., Assistant in Agricultural Ohemistry. 
ERWIN ROPT, B. So., Assistant in Agronomy (Orops). 
P. B. BARKER, A. M., Assistant in Agronomy (Soils). 
J. A. RATOLIFF, A. B., Assistant in Agronomy (Orops). 
ELLIS RAIL, B. S. A., Assistant in Animal Husbandry. 
C. B. LEE, B. So., Assistant in Animal Husbandry. 
L. B. STURDEVANT; A. M., M. D., Assistant in Animal Pathology. 
J. R. COOPER, B. So., Assistant in Horticulture . 
... V. V. WESTGATE, A. M., Assistant in Horticulture. 
JAMES COWAN, M. E., Superintendent Experimental Substation, Valentine. 
FRITZ KNORR, B. So., Superintendent Experimental Substation. Mitchell. 
S. W. PERIN, Far·m Superintendent. 
H. L. NYE, Foreman Demonstration Farm, Culbertson. 

I . 

* Resigned, to take effect February 1, 1913. 



TABLJ<J OF CONTENTS. 

Introduction ............................................... . 
Grain Production-

Winter wheat-

PAGE 
i> 

History of yields .......................................... 6 
Relation of yield of winter wheat to available water. . . .. .... 9 
Variety tests ....................................... .. ... 11 
Rate-of-seeding test of winter wheat. . . . . . . . . . . . . . . . . . . . . . . .. 12 
Time of seeding winter wheat. . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

Spring wheat-
Variety tests ......................................... 14 
Rate of seeding .................................... ...... 15 
Time of seeding ................................... ....... 15 
Effect of previous crop and tillage ..... " ....... " ........... 16 

Oats-
Variety test of oats........................................ 17 
Rate of seeding ........................................ .. 18 
Time of seeding ................................... ....... 19 
Effect of previous crop and tillage. . . . . . . . . . . . . . . . . . . . . . 19 

Barley-
Variety tests .......................................... 20 
Rate of seeding ...................................... 21 
Time of seeding ........................................... 21 
Effect of previous crop and tillage................... ...... 21 

Spring emmer ................................................ 22: 
Rate of seeding ...................................... .... 22' 
Time of seeding ....................................... ... 23 

Broadcasting compared with drilling grain ..................... , 23 
Relative yields of spring grains ... , ..... " ....... " ... " . " , .... 25 
Corn-

Variety tests ...................................... , . . ... 25 
Manner of seeding ................................. ...... 26 
Effect of previous crop and tillage on yield of corn .... , , . 26 

Cultivation of corn .................................... 27 
Forage crops-

Cane .......................................................... 28 
Kaftr ...................................................... , ... 28 
Milo .......................................................... 2f 
Brome grass .................................................. 28 
Alfalfa ........................................................ 28 

Rotation and Tillage Methods-
Plans of experiments .......................................... 30 

Climatic conditions ......... :...................................... 34 
Summary .......................................................... 40 



A 

EXPERIMENTA 
NO. PLATT 

LAND 

A A 5 
29 
28 
27 

Fig. 1. Map of Substation Farm, North Platte, Nebraska. 

35 

34 



GROWING CROPS IN WESTERN NEBRASKA. 

BY W. P. SNYDER AND W. W. BURR. 

INTRODUCTION. 
The following pages give the results of the principal crop 

experiments carried on at the North Platte Experiment Substa· 
tion since it was established in 1903. This report does not con· 
tain the yields from many of the experiments in crop rotation 
and methods of tillage. The results of these experiments will 
be published after more years' records have been secured. For 
a fuller discussion of many of the problems touched in· this 
bulletin, we refer you to Bulletin 118, copies of which are still 
available. 

Those who have followed the results of experiments con­
ducted at this Station will have noticed that the yields of grains 
have been low during the past three seasons. In fact practically 
no crop was produced in 1911. In 1910 the precipitation 
amouuted to only 10.7 inches. The moisture remaining in the 
soil from the preceding years enabled the crops to make a small 
yield in 1910, even with a very light rainfall during the growing 
season. However, the crops grown in 1911 had practically no 
stored-up moisture to draw upon and were obliged to depend 
entirely upon the rainfall of the season. This was not sufficient 
to mature crops, especially as the growing season was extremely 
hot and windy. The spring small grain crop was killed by 
drouth when it was only a few inches high. The small spring 
grain on summer tilled land headed out and would have made a 
fair crop of 10 bushels of wheat and 20 bushels of oats and 
barley per acre had the grasshoppers not come in from the 
parched prairie and fields of dead grain and eaten the grain on 
the summer tilled plats. Barring the injury from grasshoppers, 
the results of summer tillage for spring grain and for corn 
during the very dry years would have been quite favorable. In 
1912 the spring was late and cold. Small grain made a very 
slow growth. During May, June, and July, when the small 
grain crop is made, the temperature was low and the precipita­
tion light. The yield of small grain was therefore light. How­
ever, the rain came early enough to make a good corn crop and 
a fail' crop of forage. 

BUL. 135, AGR. EXP. STATION OF NEBR. VOL. XXV. ART. V. 



6 G1'owing Crops in Weiltern Nebraska 

The chief difficulty in securing satisfactory experimental 
data is the variation in the climatic conditions in successive 
seasons. In one season the spring may open warm with an 
abundance of moisture, and favorable weather following; the 
next spring often may be late with the soil cold and dry and 
unfavorable weather following. One season may be favorable 
for early seeding and another favorable for late seeding. During 
one season the rainfall may come at critical times and during 
other seasons it may not come until the crop has been injured 
beyond recovery. ·With such a variety of conditions, we feel 
that all that it is possible for the experimenter to do is to keep 
an accurate record of all the conditions and report the facts as 
he finds them. After a sufficient number of years during which 
records have been collected, certain crops and methods of tillage 
will undoubtedly show themselves superior to other crops and 
methods of tillage. 

We would suggest that the reader give this bulletin careful 
study rather than a hasty perusal. We have endeavored to make 
the bulletin as brief as possible. In doing this we have fre­
quently left to the reader the finding of explanations, in the 
tables giving the climatic records in the latter part of the bulle­
tin. 'fhe following illustration of this will indicate the value of 
careful study rather than a casual reading. The yields for 1911 
are very low where given, but are often omitted in the tables be­
cause there was no crop harvested. Brevity would not permit 
giving the cause of the low yields in the text in each instance. 
But reference to the record of the precipitation and the record of 
evaporation will readily explain the cause of low yields in 1911. 

The past three seasons have emphasized the fact that the 
moisture content of the soil at seeding time, the general climatic 
conditions of the season, and the dishibution of the seasonal 
l'ainfall, may each have as important an influence on the crop 
yif'Jd as the total rainfall. These seasons have also emphasized 
the importance of giving considerable attention to producing 
live stock, rather than devoting all one's energies to crop pro­
duction. Live stock properly handled in connection with grow­
ing crops makes the income of the farmer more certain and thf' 
financial condition of the country more stable during the dry 
seasons. 

GRAIN PRODUCTION. 

WINTER WHEAT. 

HISTORY OF YIELDs.-Eight crops of winter wheat have been 
grown, and a ninth is now in the ground. The crop of 19m; was 
all on summer tilled land, and o·wing to excessive rainfall such 
a rank growth was produced that nearly a.ll the crop went down 
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and was not harvested. Some late seeding did not get as much 
growth in the fall, and was harvested, yielding over 30 bushels 
per acre. 

In 1905, 10 acres was sown on I<~ield 49 on the table. This 
was upon heavy sod land plowed in ,June. The yields varied 
from 31 bushels to 45.7 bushels, with an average of 42 bushels 
per acre. The precipitation from September 15, 1905, to July 1, 
1906, was 12.97 inches. 

In 1906, 4.5 acres was sown on summer tilled land in Fields 
45 and 46 on the table. '}'he average yield on. the summer tilled 
land was 59 bushels per acre. The portion of Field 45 not 

Fig. 2. Winter wheat on summer tilled land. 

summer tilled yielded 24.4 bushels per acre. The precipitation 
from September 15, 1906, to July 1, 1907, was 13.74 inches. 

In 1907, 8 acres was sown on summer tilled land in Field 13 
on the bench; also about 5 acres in Field 51 on summer tilled 
land on the table. The average yield in 1909 was 57 bushels per 
acre on Field 13, and somewhat over 57 bushels for the average 
yield on Field 51. Field 46, which had produced 59 bushels per 
acre under summer tillage in 1907, was plowed and resown to 
wheat, yielding 20.86 bushels in 1908. The predpitation for the. 
growing season, September 15, 1907, to .July 1, 1908, was 13.65 
inches. 

In 1908, 10 acres of wheat was seeded on Field 5 on the 
bench, and also 10 acres on Field 50 on the table. Field 5 was 
prairie sod, broken in May and hackset in August. It had stored. 
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little moisture during the summer and that part which was 
seeded September 21 came up badly. A 3-inch rain fell on 
October 19, and that part of the field which was seeded on 
October 22 did not appear above ground until spring The 
average yield on the field was 36.9 bushels per acre. Field 50, 
regularly summer tilled on the table, produced. 37.6 bushels per 
acre. The precipitation from September 15, 1908, until July 1, 
1909, was 15.8 inches. 

In 1909, Field 19, on the bench, which had been summer 
tilled, was sown to wheat, and produced an average yield of 30.2 
bushels per ac're. The precipitation from September 15, 1909, 
until .July 1, 1910, was 10.18 inches. 

For further infOormation concerning the yields of winter 
wheat between 1905 and 1910, inclusive, consult Bullt5n 118, 
which is available upon application. In all nf the yields re~ 
ported above, the wheat was sown with a press drill. 

In the fall of 1910, two small fields on the bench-land and 
several plats on the table-land were SOWll to. willter wheat. OIl 
the table-land, wheat was sown in cornstalks, on disked small 
grain stubble. on fall plowed small grain stubble and on summer 
tilled land. There was an absolute failure nf grain on all plats 
on the table-land. The grain in the cornstalks made only a weak 
stand, and very little of it came thru the winter. On the early 
fall plnwing and summer tilled land, the stand was gond and a 
normal fall gro·wth resulted. There was prnbably snme winter­
killing even on the best plats. But we feel that mnst nf the 
grain died in the spring simply frOom lack nf mnisture as no. rain 
came in the spring of 1911 until late in April. On the bench· 
land, Field ,1B (7 acres) was sown to. Turkey Red wheat. This 
field cnntained the rate nf seeding, manner nf seeding, time of 
seeding, and cultivatinn tests nf winter wheat. This field had 
been summer tilled during the season of 1910, but there was 
very little available mnisture in the field at seeding time, as is 
shnwn in Table 1. There was nnly one rain during the entire 
seasnn nf 1910 sufficient in amnunt to get deeply ennugh into the 
snil to' be held. 'l'he average yield in this field in 1911 was 13.6 
bushels per acre. The lo.west yield was 9.4 bushels per acre nn 
a plat sown September 2 at five pecks per acre; the highest yield 
was 16.3 bushels per acre sown September 10 at nne peck per 
acre. 

Field 20 (5 acres), also. on the bench-land and summer tilled 
during the seaSQn nf 1910, was sown to. differ'€nt varieties nf 
winter wheat. It was all seeded September 13 at fQur pecks per 
acre. The average yield Qf wheat in 1911 frQm this field was 
7.6 bushels per acre. The lnwest yield was frnm No.. 287, which 
winterkilled badly, making 5.3 bushels, and the highest yield was 
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10.7 bushels, from Turkey Red. We note that the average yield 
in Field 20 was much less than the yield in Field 4B. This can 
be accounted for from the fact that a portion of Field 4B re­
ceived flood water from a heavy rain on June 30, 1910. Probably 
three-fourths of Field 4B did not make a higher yield than Field 
20. Had the other fourth. which was overflowed, been cut sepa­
rately, it would prohably have given a yield of at least 25 bushels 
per acre. The precipitation for the growing season (September 
15 to July 1) was fi.RG inches. 

In 1912 we harvested 10 acres of winter wheat grown on 
summer tilled bench-land and several plats of wheat grown 
under different methods of tillage and seed bed preparation on 
the table-land. A 10-acre field (Field 17), on the bench-land, 
contained a variety test. rate-of-seeding, time-of-seeding and 
manner-of-seeding test of winter wheat. This field gave an 
average yield of 13.3 bushels per acre in 1912. The lowest yield 
was 7.7 bushels per acre from Ghirka wheat sown September 19 
at four pecks per acre, and the highest yield was 21 bushels per 
acre from Turkey Red sown October 8 at four pecks per acre. 
The average yield for the wheat on the table-land was 12 bushels 

, per acre. Four plats which were summer tilled in 1911 made an 
average yield of 14.6 bushels per acre. Nine plats drilled in 
cornstalks made an average yield of 10 bushels per acre.' Rix 
plats on fall plowed grain stuhble gave an average yield of 10.2 
bushels per acre. The total precipitation for the growing season 
(September 15 to .J uly 1) was 14.44 inches. A considerable por­
tion of the precipitation came as snow which melted and escaped 
as run-off as it could not penetrate the frozen soil. 

RELATION OF YIELD OF 'VINTER 'VHEAT TO AVAILABLE WATER. 

-We do not have many comparisons of yields of winter wheat 
from fields summer tilled and fields cropped each year, and the 
yields given in Table No.1 for the first four years were not 
always from adjacent fields. The comparison available now, 
tho from conditions not so uniform as we should desire, shows 
the following: 
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TABJ,E 1.-Relation at yield ot winter wheat to available wMer. 

Yields per Year , acre 
! 

-------1 
! 

Bushels 
1907 . 59.0 
1908 .. 57.0 
190900 37.6 
1910 0 30.2 
1911 .. 0 13.6 
1912 o. 0 0 

, 

14.8t 
--~.--------

1907 .. . 
1908 ... 0 
19090 .. 
1910 .. o. 
1911 .. .. 
1912 .. .. 

24.4 
24.9 
19.0 

Nonet 
Nand 

8.1~ 

SUMMER TILLED. 

Available water in I ... 
upper 6 feet of soil 1 PreClpltatIOn from 

at seeding time r Sept. 15 to July 1 
1 --------- - 1----

Inches 
i 

Inches 
13.74 

7.6 13.65 
7.0* 15.80 
7.6 10.18 
4.0 6.86 
2.6 14.44 

---------

LAND CONTINUOUSLY CROPPED. 

2.1 
1.1 
1.3 
1.6 
2.1 

13.74 
13.65 
15.80 
10.18 
6.86 

14.44 

Total water 
available during 

season 
---------~ 

Inches 

21.25 
22.80 
17.68 
10.86 
17.04 ----_. 

15.32 
16.90 
11.48 
8.46 

16.54 

* In computing the available moisture at seeding time, we have con­
sidered 7 per cent as nonavailable water, and have taken 80 pounds per 
cubic foot as the average weight of our soil. The hygroscopic coe.fficient 
of these soils is slightly above 6 per cent. 

In these columns we have considered only the precipitation from Sep· 
tember 15, the average seeding date, to July 1, when wheat had completed 
growth, or, in other words, only the entire growing season. 

In computing the total available moisture no consideration was taken 
of the run-off from the surface of the soil during heavy rains. 

t On table-land. Yield from one plat-Tillage E. 
:j: These plats winterkilled badly and were reseeded to spring wheat. 
S On table-land. Average of three plats-Tillage A, Band C. 

In publishing the above table we desire to call attention to 
the fact that the fields were not always adjoining and the rate 
and time of seeding were not always the same. However, where 
any advantage has existed it has been to' the plat not under sum-

o mer tillage, and we believe that the table as a whole does not 
<)verstate the higher yields that may reasonably be expected from 
the summer tilled land. We consider well cared for sod, plowed 
at the time of the spring rains, abO'ut equal to summer tilled 
land. 

The average yield on the summer tilled land for the past 
six years has been 35.4 bushels per acre; on land continuously 
-cropped, 12.7 bushels per acre. If the yields on the summer 
tilled land be divided by two on account of the land being used 
twO' seasons to produce one crop, there will be two and O'ne-half 
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bushels annually in favor of summer tilling. The summer tilled 
land produced 10 bushels more than the two crops on the land 
continuously cropped. The cost of producing one crop on sum· 
mer tilled land, considering seed and labor, is certainly very 
much less than the cost of producing two cr()ps on land con· 
tinuously cropped. 

TABI.E 2.--Showing labor expended on summer tillin.g land tor 
winter wheat. 

--------------- -- ----------.---------~~-~~--------

.. y ~~r~:~~ed as II Disking r;!OWing" "~~r;owing~:~~~i~~~~Y~~": ".I-~~~;­
-- I---"--------~-----I----" 
1907 .... . . . . . . 2 1 3 13.74 .59.0 

1905 ··········1 3 1 3 1 13.65 i 57.0 
1909 ...... . ... 5 1 2 I 15.S0 I 37.6 
1910 ... . . . . . . . 2 1 5 I 1O.S0 30.2 
1911 .......... I 3 1 3 6.S6 13.6 
1912 . . . .' .... 1 2 1 5 I __ !·~.~!.. ____ 1~~ 

In order to give a fair idea of the amount of work required 
in summer tilling, we have prepared the above table. This table 
shows the actual work put on the fields during the various years. 
The amount of work required will vary with changing climatio 
conditions, soil types, and other factors. The more nearly the 
work can be done at the right time the less the labor required, 
and consequently less expense. Weeds may be killed with a 
harrow while quite young, but it will require disking if they 
get older. 

VARIE'l'Y TEsTs.-Several varieties of winter wheat have been 
grown each season during the past seven years. Turkey Red 
and Kharkov have kept at the head of the list for first rank in 
yield. These two wheats have proved very siimilar here. The 
length of the growing season and the time of ripening have been 
practically the same. In fact any differences noted have been so 
minor as to come under variation of the soil on the plats. The 
behavior of the two wheats have been '10 similar under our con· 
ditions that we consider them practically the same for this 
locality. 
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TABLE 3.--Variety test of winter wheat, grown on summer tilled 
land. 

Yield per acre 
Variety 

_______ 19061190711908 1909 ~ ~ _19~ 

Bu. I Bu. Bu. Bu. Bu. Bu. Bu. 
Turkey Red........ 42.3! 58.4 57.4* 42.8 33.6* 10.7 13.11 
Kharkov. . ..... . . .. 45.7: 58.1 60.3* 39.6 33.1 * 9.3 13.9t 
Beloglina ........ ...... 58.6 ,53.3 39.2 Thrown out 
Turkey Red No. 287 ............ 63.3 39.0 29.6 5.3 Not grown 
No. 1442....... .... .. ......... 51.0 34.8 32.0 6.9 10.6 
No. 1435 ....................... 52.1 33.6 30.0 Thrown out 
Ghirka .......... " '1" .... 33.2 7.1 I 7.7 
No. 5145. ...... .... ..... ........... ..... ....... 7.5 11.4 
No. 5147 ...................... j...... .. ... 1....... 6.7 11.1 
No. 5158....... .... ...... ...... ........... ....... 7.2 I 14.2 

* Average of four plats, different rates of seeding. 
t Average for six years, Turkey Red, 36.9 bushels. 
:I: Average for six years, Kharkov, 37.1 bushels. 

RATE-OF-SEEDING 'rEST OF "TINTER WHEAT.-In Table 4 are 
given the results obtained from different rates of seeding winter 
wheat for the past 7 years. This work was all done on summer 
tilled land where conditions were favorable for germination and 
where there was but little trouble from weeds. Under conditions 
less favorable for germination and stooling there would doubt­
less be a greater difference from different amounts of seed. It will 
be noticed from the table, under the column giving the average 
yield for the years 1908 to 1912, that there is but little differ­
ence shown between the thick and the thin seeding. Where the 
soil is well prepared and there is plenty of moisture, the wheat 
has stooled sufficiently on the plats thinly seeded to make up 
for the deficiency in the amount of seed. During the years 1911 
and 1913, which were extremely unfavorable for wheat produc­
tion, we obtained higher yields, a.s shown by the table, from 
seeding very light than from heavier seeding. There was a 
marked difference in the stand during these dry years from thin 
and thick seeding, the thinly seeded plats having a much smaller 
number of plants than the more thickly seeded plats. The higher 
yield from the plats thinly seeded was doubtless due to the fact 
that there was a smaller number of plants to use the rain that 
fell. The plants on the thinly seeded plats made greater develop­
ment, the heads were longer and better filled. From studying 
the table, it would seem that thin seeding is advisable. During 
years when there is plenty of moisture, the stooling of the wheat 
has largely made up for deficiency of seed. During dry years 
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the thin .seeding has given a better develO'pment O'f the plants on 
the ground. It must be borne in mind that this work was done 
O'n summer tilled land and most of the weeds had been destrO'yed 
during the summer. Where there is danger O'f weeds coming in 
to' make up fO'r a shO'rtage O'f seed, it is better to' use a greater 
amO'unt O'f seed. We fO'llow the practice of putting O'n abO'ut one 
bushel O'f Reed when sown in cdrnstalks, a less amO'unt (probably 
40 PO'unds) O'n early fall plowing, and about twO' pecks O'n sum­
mer tilled land. When there is sufficient mO'isture, early seeded 
grain will stO'ol more than late seeded grain and cO'nsequently 
should be seeded lighter. 

TABUJ] 4.-Yield of 1{"inter wheat from different rates of seeding 
on summer tilled land. 

Rate of seeding Yield per acre 
per acre 

1906 I 1907 1908 1909 I 1910 1911 1912 Average 

Peck8 Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. 
5 .. ... - ......... 42.1 58.4 55.7 42.6 37.1 13.9 10.2 37.1 
4., ., .............. 40.0 59.7 58.0 40.2 31.1 14.6 13.1 36.7 
3 ........... ...... 42.0* 59.2* 57.1 42.0 33.5 14.7 10.7 37.0 
2 .... . " ... . . 42.3 60.2 56.0 38.2 32.7 15.4 14.8 37.1 
1 . .............. ... ...... ...... .... . ..... . ..... 16.3 16.5 

--------------
Av. by years .. 41.4 59.4 56.7 40.8 33.6 15.0 13.1 

* Estimated. 

TIME O'F SEEDING WINTER WHEAT.-There are given in Table 
5 the results O'f several tests O'f different times O'f seeding winter 
wheat. The results do nO't warrant the drawing of definite cO'n­
elusions but have sO'me value in indicating the relatiO'n O'f the 
mO'isture cO'ntent O'f the soil to' the proper time for seeding. 
During years when the rainfall was high and when there were 
several feet O'f moist soil at seeding time, we obtained better 
results from the grain sO'wn before September 15. There was 
then enO'ugh moisture in the SO'il to support the fall grO'wth with­
O'ut leaving the SO'il SO' dry that the mheat was in danger of being 
winterkilled or O'f being killed by drO'uth early in the spring. 
During the drier years, when the SO'il was deficient in moisture 
at seeding time, later seedings have given better results. Obser­
vatiO'ns in the field have led us to believe that the failure O'f the 
early seeded plats to' yield well during dry seasons has nO't been 
due SO' much to' winterkilling as to' injury due to' drO'uth early 
in the spring. In the spring, the driest surface SO'il is usually 
that O'n which the greatest grO'wth has been produced, regardless 
O'f the method O'f preparing the seed berl 0'1.' the mO'isture cO'ntent 
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at seeding time. As a result of this the plants on the late seeded 
plats are more vigorous and grow faster during a very cry 
spring than the plants on the earlier seeded plats. 

We have found that a difference of very small amount of 
moisture in the surface few inches of the soil in the spring may 
make a very great difference in the yield of winter wheat. We 
believe that the proper time to sow'winter wheat depends largely 
upon the amount of available moisture in the soil at seeding 
time. If there is considerable moisture in the soil, medium early 
seeding seems best. If the soil is comparatively dry, later seed­
ing is probably advisable. 

TABLE 5.--Time-ot-seeding test of winter wheat. Yield in 
bushels per acre. 

Year I 
harvested I Time seeded and yield 

I 

-----

1909 ISod land .... , ... Sept. 21 Oct. 22 
IYield ........... 36.8 40.5 

1909 iSummer tilled land Sept. 14 Sept. 30 
IYield. ........... 40.9 22.8 

1910 Summer tilled land Sept. 6 Sept. 15 Oct. 2 Oct. 16 
;Yield. 32.4 37.1 21.2 15.3 

1911 I Summer tilled land Sept. 2 Sept. 10 Sept. 20 Oct. 3 
,yield ............. 9.4 13.6 17.4 13.1 

1912 '~icl~er til~~d land I Sept. 18 Sept. 28 Oct. 8 
12.8 14.9 24.0 

-----------

SPRING WHEAT. 

VAHlFJ'.rY TESTs.-Experiments have been conducted with a 
number of varieties of both soft and durum wheats. Tests have 
been made of the manner of seeding, the time of seeding, and the 
rate of seeding. \Ve shall 'not try to explain the different yield­
ing c[lpacity which is shown by the same variety thru the va­
rious yean; that the tests have been carried on. These wheats, 
tho they generally give good yields, are not always pure varie· 
ties. The following table gives part of the results of six years' 
work in testing ·different varieties. There was a total failure of 
spring grains in 1911. Therefore this year does not appear in 
the various tahles. The rate of seeding, date of seeding, prepa, 
ration of the soil, and all the conditions so far as we could make 
them were the same for each variety. In the variety test of 
1906, spring wheat was grown in a field which had been in winter 
wheat in 1905 and later fall plowed. Since then the variety 
tests have been on disked corn land on the bench. 
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TABLE 6.---Variety test of spring wheats on annually cropped land. 

Variety 
Yield per acre 

1906 1907 I 1908 1909 1910 I 1912 
----I----~-'----

Bu. Bu. Bu. Bu. Bu. I Bu. 
Black Don, durum, hard ....... 22.8 28.6 32.5 27.2 3.5' Not grown 
Velvet Don, durum, hard ...... 23.4 29.0 30.8 25.5 2.5 I 5.1 
Gharnovka, durum, hard...... 22.6 31.4 32.2 28.0 3.4 I 6.7 
Kubanka, durum, hard. . . . . . .. 18.6 33.0 30.3 26.5 3.5 i 6.5 
White wheat, semi-hard. ...... ...... 28.0 25.9 29.1 4.4 10.1 * 
Red wheat, semi-hard..... . ... ...... 25.4 22.6 28.2 4.1 4.1 
Velvet chaff. ................. ...... 31.3 4.6 
Kahla ................... .. '1" .. .. 33.6 4.4 'I 

Scotch Fife............. ..... ...... . .... I ..... . 
Saragolla. ................... ...... . ..... I . • • • •• •••••. • ••••• 1 

6.6 
3.0 
4.5 

* The higher yield from this variety this year is doubtless due to the 
fact that snow drifted onto this plat to a much greater extent than on 
any of the other plats. 

No crop was harvested in 1911, as the crop was killed by drouth and 
hot winds. 

RATE OF SEEDING.-Table 7 shows the results obtained from 
five years' testing spring wheat at different rates of seeding. 
The date of seeding, the manner of seeding, and the preparation 
of the land were the same for all of these plats, the only varying 
factor being the amount of seed used. 

TABLl'; 7.-Yield of dUr1tm spring wheat from different rates of 
seeding on annually cropped land. 

Rate of seeding 
per acre 
-----

~c~~ ........... 1 

F 
5 
4 
2 

.... , .......... 

~e~~~~' ~~. y~~j A 

* Estimated. 

1907 1908 

Bu. Bu. 
28.6 32.5 
26.4 31.7 
17.9 23.3* 

24.3 29.2 

-- --_._-

Yield per acre 

1909 1910 1912 1 Average 

Bu. Bu. Bu . Bu 
22.8 2.4 7.4 18.2 
24.6 2.9 

1 

6.3 18.4 
19.3 2.9 

I 

4.5 13.9 
---

22.2 2.7 6.1 

No crop was harvested in 1911 owing to drouth and hot winds. 

TIME OF SEEDING.-The results of three years' work in testing 
the effect of different times of seeding are shown in Table 8. It 
will be noted that in each of these tests we have obtained our 
highest yield from the earlier seeding. The weather conditions 
were unfavorable for germination at the time of the second 
seeding in 1909. Tho the climatic conditions may occasionally 
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be favorable or unfavorable to early or late seeding, yet we feel 
that the earlier seeding will generally be the safer. 

TABLE S.-Time of seeding test of spring wheat. Yield in 
bushels per aare on· annuaZly cropped land. 

1909 Date .... 001 April 1 April 10 April 20 May 3 
yield ...... 27.9 21.7 26.6 24.1 

1910 Date ....... March 17 March 30 April 8 April 20 
Yield ... 00 .. 14.6 12.0 2.4 2.6 

1912 Da,te 00 00 00' April 8 April 19 April 30 
yield ..... 00 6.1 4.3 None 

No crop was harvested in 1911, being killed by drouth and hot winds. 

EFFECT OF PREVIOUS OROP AND TILLAGE.-It will be noted from 
the average yields given in Table 9 that. while the yields on the 
spring plowed wheat stubble average a little higher than on the 
fall plowed, yet during two years the spring plowed land gave 
lower yields than the fall plowed. The low yield given for the 
fall plowed plat in 1909 was due to the grain being badly killed 
by freezing after it was well up. The conditions for germina· 
tion were not so good in the spring plowed plat as in the fall 
plowed plat and as a oonsequence the grain on the former came 
up very slowly and esca.ped the freeze. However, it is only from 
the results of a longer series of years that we shall be able to 
draw dependable conclusions. We note that summer tilled land 
gave larger yields three years out of five than la:nd not summer 
tilled; tho only in 1908 and in 1910 was the difference sufficient 
to be considered profitable. The low yield in 1909 from the plat 
which had been summer tilled was at least partially due to 
freezing. This plat was so badly damaged by freezing that it 
would probably have been best to reseed it. During the five 
years, the spring wheat on summer tilled land yielded about 7 
bushels more. per acre than the avera.ge yield from the three 
other methods of tillage, but summer tilled la.nd produced a crop 
only every second year. 
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TABI,E 9.-Effect of previous crop and tilla,ge on the yields of 
spr'ing wheat, 

Spring plowed wheat stubble .. , .. , 
Fall plowed wheat stubble _ ... _ .. -
Disked corn stubble __ . _ - - -. - - . '1 
* Summer tillage alternating with 

wheat. _ - _ . _ ... _ .. _ . _ .... __ .. 

Yield per acre 

1907 1908 1909 

Bu. 
24.5 
26.0 
24,9 

31.8 

Bu. I Bu. Bu. 
22,7 23.0 6.8 
27.3

1

15,3 6.6 
25,0 15,1 7.3 

40.5 18.0 18.0 , _______ 0_. 10,5 

Bu. 
17,9 
17.2 
15.4 

23.7 

* The yield on the summer tilled plats should be divided by two in 
order to represent the annual yield. However, there is twice as much 
seed and much more labor required to produce two crops by ordinary 
methods of tillage than one crop by summer tillage. 

No crop was harvested in 1911, being killed by drouth, except on 
summer tilled land, where a small crop would have been harvested had it 
not been eaten by grasshoppers which came in from adjacent fields. 

NOTE-The data used in compiling Tables 9, 13, 17, and 23 are taken 
from the rotation and tillage work in Field 41, which is carried on in co­
operation with the Office of Dry~Land Agriculture Investigations, Bureau 
of Plant Industry, United States Department of Agriculture. Several 
years' results from this work are given in Bulletin 187, Bureau of Plant 
Industry, by Professor E. C. Chilcott. 

GATS. 

V ARIE'l'Y TEST GF OATS.-In Table lO are given the results 
from testing different varieties of oats. NO' tests are given for 
the years 1907 and 1911. In 1907 the oats were caught by a 
severe freeze at a critical time. Oats sown just before as well 
as sO' me sown a few days later than the varieties were sown 
came thru the freeze with a fair stand. In 1911 the variety test 
as well as all Gther spring grain was lost from drouth. In the 
seven years' work given, the earlier varieties have given the best 
yields. The Gnly year in which the later varieties made a favor· 
able shGwing was in 1910, and then they did not yield as much 
as the earlier varieties. During the drier years the advantage 
of the earliest varieties have been even more pronGunced. -Of the 
varieties given, the Burt oat is one Gf the earliest and has ranked 
with KhersGn in yield. It is a few days earlier than the Kher­
son. The June oat has been tried only one year. It ranks with 
the Burt for early maturity and gave a gOGd yield. Kherson 
and Sixty Day have on the average ripened at abGut the same 
time. Their average time from seeding to harvest has been about 
95 days. Texas Red and Rig Four are a few days later than 
KhersGn. Each year the varieties have heen grGwn under similar 
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conditions in the same field. Since 1908 the work has all been 
done on the table-land. 

TABLE 10.-Variety test of oats.* 

I Yield per._ac_r_e _____ _ 

i -1904-[1905 1906 1908! 1909 1910 II 1912 
1 J 

: Bu. Bu. Bu. Bu. I Bu. Bu. I Bu. 
Kherson . . . . . . . . . . . . . . . . . .. J 48.0 20.0 47.0 50.9 I 40.0 19.0 I 6.8 
Texas Red. . . . . ... ; . . . . .. 29.0 43.3 40.7 I 38.2 9.8 I······ 
Sixty Day. . .. ............. 48.0 20.0 47.8 ...... 36.0 15.9 8.8 
Black American.... 40.9 1 37.0 6.8 II .. · ... 

Red Algerian ... . .. . . . .. . 27.2 34.2 5.0 7.5 
Local. . . . . . . . . . . . . . . . . . . . . . . 29.0 24.0 24.0 ........... . 
Burt .., 50.7 38.2 19.0 15.8 . 
Swedish Select ............. ,. 34.1 23.4 6.7 2.0 

~}:~~;f~:hite:. ... ~:::: :::: ..... , :,/I>!,I'.:.' .::.::. '.' iU ~U U 
Side oats. ' . ' ' ' .. , . ' ... ,.' ,.. I 26.6 5.8 
June oats.",'" ' ' , , " .... ' ·1···· . . 14.7 
Kherson No. 459 .. .. .......... I .......... , J.. 15.9 

* 'l'he variety test in 1907 was destroyed by freezing. 
The variety test in 1911 was a total failure, due to drouth. 

RA'rE OF SEEDING,.-Table 11 gives the results obtained from 
different rates of seeding oats. All conditions were uniform 
except the amount of seed used. There is little difference between 
the average yields from 8 pecks and from 6 pecks. Where we 
seeded as light as two pecks we did not have enough plants on 
the ground and generally had trouble with weeds. This work 
has all been OIl the bench-land and on cornstalk land prepared 
with the disk. Usually the corn land has been top dressed with 
manure during the winter. 

TABLE ll.--Yield of oats from different rates of seeding. 

Rate of seeding Yield 
per acre 

1907 1908 1909 1910 1912 Average 
--------~------ ----- ----

Pecks Bu. Bu. Bu. Bu. Bu. Bu. 
8 .............. , 45.1 50.9 73.0 17.0 19.0 40.8 
Q .' ........... 48.3 48.8* 71.0 23.0 18.3 41.9 
4.,." ... , ........ 46.6 42.6 69.6 16.9 

[ 
14.4 38.0 

2 ................ 22.5 25.8* 41.6 15.2 14.0* 23.8 

* Estimated. 
No crop was harvested in 1911, owing to a severe drouth which killed 

the crop. 
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TIME OF SEEDING.-In T'able 12 are given three year,,' results 
from different times of seeding oats. T\vo years out of three, 
early seeding has given best results. 

TABI,E 12.-Time-of-seeding test of oatg. Yield in bushels per 
acre. 

1909 'Date ....... ' April 1 April 10 April 20 May 3 
yield ...... 1 42.3 38.2 59.3 66.0 

1910 Date ....... March 17 March 30 April 8 April 20 
'yield ....... 15.4 11.9 9.3 7.7 

1912 [Date ....... April 8 April 19 April 30 
yield ....... 22.0 21.8 15.0 

.. _- ---~---------- - ---- - --

No crop was harvested in 1911, owing to drouth which killed the crop. 

EFFECT OF PREVIOUS CROP AND TILLAGE.-In Table 13 are 
given five years' results from four different methods of preparing 
the seed bed for oats. The lowest average yield shown is from 
~pring plowed oat stubble, altho this method gave better results 
three years out of five than either fall plowed oat stubble or 
dishd corn land. In 1912 the difference is quite marked and 
the yield is slightly higher than on summer tilled land. The 
prolonged wi'nte'r of 1911-1912, with the abnormally heavy snows, 
left the soil in this section quite badly run together and baked. 
This condition has not previously occurred to the same extent 
since the station wa,s established. Disking was hardly sufficient 
to prepare either fall plowing or cornstalk land for seeding. 
Deeper tillage was needed. The table shows that three years 
-out of the five, summer tilled land has given the highest yields. 
If, however, we divide the yield of the summer tilled plats by 
two, to represent annual yield, the average yield for these plats is 
the lowest of any in the test. 
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TABLE 13.-Effect of previous crop and tillage on the yield of 
oats. 

t stubble ....... 
stubble ......... 

Spring plowed oa 
Fall plowed oat 
Disked corn stub 
Summer tillage a 

ble ... " ........ 
lternating with 

oats ......... . .. - ... .... ... ... 

I 1907 1908 
----

Bu. Bu. 
30.0 34.4 
36.0 68.5 
40.6 43.5 

30.0 82.3 

Yield per acre 

1909 1910 I 1912 Average 
---- ~------ ----

Bu. Bu. Bu. Bu. 
31.3 12.2 18.7 25.5 
24.1 11.8 10.6 30.2 
22.5 11.8 6.6 31.2 

46.3 23.4 18.4 40.1 
No crop was harvested in 1911, owing to drouth, except on summer 

tilled land, where a small crop would have been harvested had it not been 
eaten off by grasshoppers which came in from adjacent fields. 

NOTE-The data used in compiling Tables 9, 13, 17, and 23 are talten from 
the rotation and tillage work in Field 41, which is carried' on in coopera­
tion with the Office of Dry Land Agriculture Investigations, Bureau of 
Plant Industry, United States Department of Agriculture_ Several years' 
results from this work are given in Bulletin 187, Bureau of Plant In­
dustry, by Professor E. C. Chilcott. 

BARLEY. 
VARIETY TEsTs.-From further tests with various varieties of 

barley it would seem that the common 6-rowed barley is the best 
variety we have grown. This is in accordauce with our previous 
report. Table 14 gives results of some tests made in 1909, 1910 
and 1912. These yields are very low, due not alone to the fact 
that the rainfall has been insufficient but also, to the method of 
tillage. During two of these years, the barley has beeu grown 
as the third consecutive small grain crop on the field. It has 
entered into a rotation where winter wheat is followed by oats, 
and the oats followed by barley. This is, even under the most 
favorable weather conditions, a very poor practice. A cultivated 
crop--·such as corn, sorghum in rows, or potatoes-or summer 
tillage should ('orne between the small grain crops. During the 
third year (1912) the barley followed oats as the .second small 
grain crop. 

TABLE 14.-Yu1'iety test Of barley. 

Yield per acre 
Variety 

______________ 1909--1- 1910 _~~ 
Bu. Bu. Bu. 

Common ..................... . 
Manchurian. . . . . .. ....... . ....... . 
Black ............................. . 
Beardless .......................... . 
Hulless ........................... . 

21.4 
19.2 
18.6 
15.2 
9.2 

No crop was harvested in 1911, owing to drouth. 

7.4 
4.4 
4.6 
5.4 
4.3 

15.8 

14.0 
8.5 
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RATE OF SEEDING.-Table 15 gives five years' work in testing 
the different rates of seeding common barley, and three years' 
work for hulless barley. This indicates that seeding six pecks 
of common barley per acre has give'n better results than either 
more or less seed, tho other rates of geeding have given much 
better results during some years.. Four pecks seems to be the 
best rate at which to seed hulless barley. 

TARLE 15.·-Yield of barley from diffe1'ent rates of seeding. 
I 
I Yield per acre Rate of seeding I 

Kind per acre I 

I 1907 1908 1 1909 1910 1912 Average .-:---------)--------- - ---

Pecks I 
1 Bu. Bu. Bu. Bu. Bu. Bu. I 

8 I Common I 40.8 25.2 17.2 7.4 15.8 21.3 ••••••••••••••••• 1 

6 ......... I Common 
I 

40.1 27.0 19.6 6.6 18.7 22.4 •••••••• I I 
4 .................. ; Common , 38.1 23.5 16.0 8.1 12.3 19.6 , 

2 ... , 
Common I 34.9 17.7 16.6 5.5 11.0 17.8 .............. ' 

I I ...... 1 

I 
6 .. " ...... i Hulless 21.9 12.0 3.5 I , '. I ······1 .... ····· 
4 ; Hulless 

I 
21.8 12.3 4.3 I .. . ..... . . . . . . . . 

I" .. ··1 ...... 1 
" . . " .. 

2 ...... .... ... ,- .. , Hulless I 18.6 11.3 . ,--, 3.1 ..... 
No crop was harvested in 1911, owing to drouth. Comparisons are not 

strictly accurate, except between varieties grown in the same years. 

TIME o~' SEEDING.-·-Table 16 gives the results of three years' 
trials of different times of seeding barley. 

TABLE 16.--Time of seeding barley. Yield in bushels per acre. 

EFI<'EC'l' OF PUEVIOUS CROP AND TILLAGE.-Table 17 i!ives the 
results of growing barley on ground prepared by four differ­
ent methods, namely, spring plowed barley stubble, disked corn 
stubble, fall plowed barley stubble, and summer tilled land. 
Some advantage is shown in the table by fall plowed barley 
stubble over spring plowed. Either of these methods has given 
better returns than disked corn stubble. It is a question, how­
ever, if the average increase from plowing has paid for the extra 
amount of labor. The results for 1909 show a very low yield on 
fall plowed barley stubble, and a very little increase on summer 
tillage over either spring plowing or disked corn land. The 
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freeze that so seriously affected the wheat plats before mentioned 
badly damaged barley on the fall plowed plat and the summer 
tilled plat. Ttle averrage increase in yield for the four years due 
to summer tilling is 13.1 bushels per acre above the best of the 
other three methods. This increase in yield, with the lessened 
expense of summer tilling for one crop instead of gro.wing two 
crops on continuously cropped land, may be enough to make 
summer tilling profitable. 

TABLE 17.-Effect of previotts crop and tillage on the yields of 
barley. 

hOO719081-~:dl :~i'f912 Avec"" 
~~~- -;-::II~:-I BU~-I- ~~I. --;;:~ 

Spring plowed barley stubble. . . . 39.0 19.6 21.5 113.7 20.8 22.9 
Fall plowed barley stubble .. .... 40.0 43.3 10.4 12.5, 14.6 I 24.1 
Disked corn land... . ....... .. 30.6 I 24.9 21.5 [ 7.9 I 12.3 I 19.4 
Summer tillage alternating with I I! 

barley.. .... ........... 39.0 I 67.7 23.8 26.0 I 20.0 I 35.2 

No crop was harvested in 1911, owing to drouth, except on summer 
tilled land, where a small crop would have been harvested had it not been 
eaten by grasshoppers which came in from adjacent fields. 

NOTE-The data used in compiling Tables 9, 13, 17, and 23 are taken 
from the rotation and tillage work in Field 41, which is carried on in co­
operation with the Office of Dry Land Agriculture Investigations, Bureau 
of Plant Industry, United States Department of Agriculture. Several 
years' results from this work are given in Bulletin 187, Bureau of Plant 
Industry, by Professor E. C. Chilcott. 

SPRING EMMER. 

Spring emmer has been grown at the Station as a grain feed 
each season since the Station was established. It makes a very 
good feed, and can be fed to horses without grinding. When fed 
to hogs, it should be ground. 

The winter emmer so far as we have tested it has not proved 
hardy for this section. Two very fair crops were harvested in 
1907 and 1908, but since then it has not withstood the winter 
sufficiently to warrant growing it. 'fhis year we are trying 
Buffum's T mproved winter emmer. 

RATE OF SEEDING.--The crop of 1907 was on corn land, twice 
double disked in the spring. The crop of 1908 was on land which 
had been in rowed-cane, and cultivated. The land was double 
disked in the spring. The crop of 1909 was grown on land which 
had been in oats the previous year, and was double disked twice 
in the spring. The table shows that seeding 6 pecks per acre 
has given the highest yield of any rate of seeding. 
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TABLE 18.-Yield at emmer tram different rates at seeding. 

Yield per acre * I 

Rate of seeding I 

per acre I -~_-1-9-0-~--c~ --19-0 __ 7-;-1_-:1_-9_0~8~~:~~1-9:0_9~~~1 ==-1~9-~-2_-:;-A-v-~-r-lt-g~-

Pecks Bu. Bu.! Bu. Bu. Bu. Bu. 
8 . . . . . . . . . . . . . . . 23.5 42.9' 52.5 33.2 I 20.7 34.5 
6 .... .. ....... 27.8 45.4 52.6 36.6 I 17.5 35.8 
4 . . . . . . . . . . 23.0 35.8 50.8 33.6 I 10.7 30.8 
2 .. . .. ..... 18.7 25.1 44.3 34.2 I 10.2 16.5 

* Forty pounds considered a bushel. 
No crop was harvested in 1911, owing to drouth. 

TIME OF SEEDING.-·Table 19 gives the results obtained from 
three years' tests of different times of seeding emmer. Two years 
out of the three. the earliest seeding gave the best results. Tho 
the climatic conditions may occasionally be unfavorable, we feel 
that early seeding is generally best. 

TABLE 19.--Time at seeding entmer. Yield in bushels per acre. 

1909 Dat.e .................. 1 

yield ................ 

1910 Date ...... ..... 
Yield ........ 

1912 Date .................. 
yield .............. ... 

April 1 
38.6 

March 17 
20.7 

April 8 
11.0 

April 20 
41.5 

March 30 
7.8 

April 19 
7.1 

May 3 
33.1 

April 8 
3.8 

April 30 
Failure I 

-------~-------'-----~-

No crop was harvested in 1911, owing to drouth. 

BROADCAS't'ING COMPARED WITH DRILLING GRAIN. 

During the past several years, tests have been conducted to 
determine the comparative yields obtained from seeding small 
grain broadcast and covering with a harrow, and by sowing with 
the press drill. All conditions were identical for the plats being 
compared, excepting the manner of seeding. During each season 
the oats, spring wheat, and emmer have been on corn stubble 
prepared by disking. The barley has been on fall plowed wheat 
stubble and the winter wheat on summer tilled land. The aver~ 
age results as shown in Table 19 indicate that drilling increased 
the yield of spring wheat 3 bushels per acre, of barley 7.2 
bushels per acre, of oats 1.8 bushels per acre, and of emmer 8.9 
bushels per acre. Only two years' results are given from broad~ 
cast seeding winter wheat. Previous to 1911 the winter wheat 
had come thm with such a comparatively poor stand that we 
had each year disked the plat and reseeded to a spring grain. 
However. after the season of 1910, which showed that a thin 
stand might be an advantage during dry years, tlle broadcast 
.plat has been left. In the spring of 1911 the broadcast seeding 
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was estimated as only 15 per cent normal stand. In 1912 it was 
about 25 per cent normal stand. Had the work been done on 
other than Immmer tilled laud, the weeds would have come in 
and used part of the moisture, which would have kept the plants 
from maturing so well. However, the weeds did not bother to 
any extent, aud the plants matured quite normally. The fact 
that there was a smaller number of plants to use the water was 
a benefit. It is not safe, however, to use the two years' work 
shown in the table, in determining the comparative merits of 
broadcast seeding and drilling winter wheat. If each year the 
broadcast seeding had been allowed to stand, we know that a 
much greater difference in favor of drilling would have been 
shown for winter wheat than for any of the spring grains. 

TAIJLE 20.-Broadcasting compared with drilling small grain. 

Crop 

Spring wheat .......... . 

Barley ...... . 

Av. two each ........... . 

Oats ............ . 

Emmer ............... . 

Winter wheat .......... . 

Year 

,1908 
~ 1909 
I 1910 
l1912 

11908 
J 1909 
11910 

* I 1912 

11908 
j 1909 
i 1910 
L 1912 

( 1908 
i 1909 
1 1910 
l1912 

{ 
1910 
1911 
1912 

Yield per acre 

Method of seeding I 

Broadcast Drilled i 

Increase 
from 

drilling 
:------~--i ----~ 

Hu 
20.0 
17.0 

Failure 
5.0 

17.7 
8.8 
3.3 
6.9 

50.6 
40.0 
16.3 
18.6 

46.2 
22.0 
17.2 
18.9 

* 
12.1 
17.1 

I 
Bu. 
29.6 
27.2 
2.4 
5.9 

27.7 
17.7 
7.4 

13.3 

52.5 
68.2 
18.2 
21.6 

52.6 
40.6 
24.6 
22.2 

33.2 
13.9 
14.6 

Bu. 
9.6 

10.2 
2.4 
0.9 

Av. 5.7 

10.0 
8.9 
4.1 
6.4 

Av. 7.3 

1.9 
28.2 

1.9 
3.0 

Av. 8.7 

6.4 
18.6 
7.4 
3.3 

Av. 8.9 

1.8 
-2.5 

• Came thru the winter with such a poor stand that the plat was disked 
and reseeded to spring wheat. 
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RELATIVE YIELDS QF SPRING GRAINS. 

FO'r several years, carefully cQnducted teilts have been made 
to' determine the relative yields O'f the several spring small 
grains. During each season this test has been on disked corn 
stubble. The seed has been sO'wn with a press drill on well 
prepared land. The'yield is given in PO'unds, since the number O'f 
pounds prQduced indicate much more nearly the feeding value 
than the number Qf bushels. Any Qf these grains may be fed to' 
any farm stQck, but the hulless grains will prO'duce much the 
best results when fed to' hO'gs. Emmer is a gQod substitute for 
Qats as hO'rse 0'1' calf feed. Wheat has a feeding value about 10 
per cent higher than corn. It is probable that the relative feed­
ing value per PO'und of these grains dQes nQt vary greatly if the 
hull is excluded. The results indicate that durum wheat and 
barley prQduce mQre feed per acre than any Qf the O'ther 
grains. 

TABLE 21.--Compa1·ison of yields of oats., barley, hulless barley, 
emmer, and d'U'rttm wheat, grown 1/'nder .'1imilar conditions. 

Yield per acre in pounds 
1----;----,----,---,-----,----- ----

1907 1908 1909 1910 1912 I Average 

Pounds Pounds Pounds Poundll P01wds POllnds Bushels 
Kherson oats. . . . . .. 1,442 2,044 960 500 214 1,032 32.3 
Common barley ... '12,226 2,284 1,390 886 329 1,423 29.6 
HuJless barley.... .. 1,436 1,658 870 454 118 907 15.1 
Emmer. .......... 1,718 2,024 1,026 828 114 1,142 28.6 
Durum wheat . 1,788 1,772 1,192 876 127 1,151 19.2 

CQRN. 

VARIETY TESTS.-Variety tests Qf CQrn have been conducted 
during the past eight years. The number O'f varieties O'r strains 
grown, each year has ranged frQm 10 to' 35. The variatiQn in 
yield has been frQm almQst a failure to' 52 bushels per acre. The 
rank Qf the varieties that have been grQwn each year has nQt 
been the same fQr all years, but each seasO'n the Substation 
CalicO', which is a medium-sized cO'rn, has been amQng the lead­
ing varieties and, Qn the average, may be cO'nsidered Qne O'f the 
best. There is nO' O'ther variety that has prO'ved its superior. 
FrO'm all the reilults O'f these tests it seems evident that the 
varieties which have been grQwn in this part O'f the state for 
several years and properly selected are superiQr to' those brQught 
in frO'm places having different climatic cO'nditiQ'Ils. Varieties 
brQught from very far east 0'1' SQuth have been adapted to' a 
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longer growing season and more rainfall. 'When these varieties 
are tried here they usually have either failed to mature or given 
ehaffy corn. Generally, they make ranker growth of stalk and 
foliage and have the appearance of good producers, but if the 
grain is weighed they will fall below the native corn. Varieties 
brought in from some distnnce to the north or west have been 
adapted to a shorter growing season, a higher elevation, or less 
-rainfall than we have here. They .are small varieties and tho 
they have always matured early and made solid corn they do not 
give a satisfactory yield because they are small. Our aim is to 
select a medium-sized ear of corn (7 to 8 inches long) with 
kernels rather broad, shallow, and smooth. We do not object to 
even a flinty appearance. Varieties having deep kernels will ma­
ture late and will give chaffy corn, excepting in abnormally 
favorable seasons. Farther west the type should be smaller and 
more flinty. 

MANNER OF 81~EDlNG.-The results of planting corn with a 
lister and with a surfaC'e planter are given in 'fable 22. These 
tests have all been on fall plowed land. Four years out of five 
gave deeided reslllts in favor of planting with the lister; the 
fourth year was very much in favor of the surface planting, but 
this was on account of a good stand having been secured with 
the planter, while a very poor stand was obtained with the lister. 
A count of the stalks on the plats showed that the surface planted 
corn had 1,894 stalks to 1.141 of the listed corn. 

TABLE 22.·-Cor-n listing versus stlrface planting. 

Year 

- ----- -.- ---- --===== ---------- ---------
fucr;ase fro~TI~~~;~se fr~~-Surface 

planting Listing listing i surface planting 
----- ------- -- - ----------1--- ,--------

Bushels I'ushels Bushels Bushels 
1906 ...... 15.5 25.8 10.3 
1908 ....... 20.7 26.7 6.0 
1909 ....... j 38.2 29.1 9.1 
1910 ...... 16.3 24.8 8.5 
1912 .... 19.2 22.6 3.4 

EFFEC'.r OF PREVIOUS CROP AND TILLAGE ON YIELD OF CORN.­

During the past six years. careful tests have been made to com­
pare the yields of corn on spring plowed corn stubble, fall 
plowed corn stubble, spring plowed small grain stubble, fall 
-plowed small grain stubble, and land summer tilled each alter· 
nate season. The corn was planted with a lister. The results 
are given in Table 33. Only five years' results are given. Tn 
1911 there was a very light crop, which was cut for' feed, not 
being worth husking. The averages of the five years show that 
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(If these five methods corn following corn on spring plowing has 
given the highest yields. The table shows very little difference 
€ither in any particular year 0'1' in the final average between 
:spring plowing and fall plowing small grain stubble for corn. 
As a general thing there is more time to do the plowing in the 
fall. When the lister is used and the ground is to be plowed, 
fall plowing is b€tter, for it will settle and list easier than spring 
plowing. ""Ve do not have in this same field (41) a comparison 
{)If listing the corn into small grain stnbble without plowing. In 
another field (49) on the table we have such a test, but have only 
three years' results. In this rotation corn is listed into small 
grain stubble without any preparati'on. In 1910, only one· half 
ton of fodder per acre was made and no corn. This was the only 
plat that faned to make co,rn. In 1911 and in 1912 it made the 
lowest yields. This work is in Field 41 on the table·land. The 
'yields should not be compared with those from the bench·land. 

Cultivation of Corn.-We have several years' data on cuI· 
tivating corn to different depths and on late cultivation. This 
work has given such contradictory results that we have not 
tabulated it. Two years out of four late cultivating with one 
horse was an advantage, the other two years it caused an actual 
loss. We hold the opinion that the increase came from the fact 
that the late cultivation destroyed weeds to such an extent that 
it more than overcame the damage done by breaking the corn 
roots. The work with cultivating at different depths has not 
given an.v results worth using. The checks seldom agree in the 
same field. The main thing in cultivation seems to be to keep the 
corn free from weeds. 

TABLE 23.-Effect of previous crop and tillage on yield of corn. 
Field 4-1. 

Yield per acre 

~1908 : 1909 1910 119121 Average 

. Bu. Bu. I Bu. Bu. I Bu. I Bu. . 
Corn following corn on spnng I I 

plowing. . . . . . . . ..... 28.7 * 38.6 29.0 8.9 I 34.1 27.9 
Corn following corn on fall plowing 27.7 * 24.6 I I I 
'Corn following spring grain on I 31.6 6.2 I 39.9 26.0 

spring plowing ................ 19.9 t 24.0 I 25.8 4.6 I 26.0 20.1 
Corn following spring grain on I i I 

fall pl0"7~g .......... : ... : .... 19.1 t 27.1: 26.1 2.6 i 26.1 20.2 
Summer tlllmg alternatmg Wlth I I' 

corn. .. . ... ............... .. 17.9* 38.2 I 25.0 21.9 35.1 27.6 

Average by years .......... 22.6 30.5 I 27.5 ---s:si 32.2' i 
.. Results from one plat only. 
t Average of 9 plats. 
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FORAGE CROPS. 
CANE. 

Our experiments during eight years confirm our belief that 
cane (sorghum) is the chief forage plant where alfalfa cannot 
be grown successfully. In 1911, ,when spring small grain was 
an entire failure, and when 50 acres of corn was put into a 130 
ton silo, a ten-acre field of cane foUowing oats gave 11 tons of 
forage. The average yield during the last eight years has been 
4 tons per acre. In experiments in wintering cattle, the cane 
proved to be worth fully as much per ton as a good quality of 
Platte Valley prairie hay. The Early Black Amber is one of the 
best varieties, and matures here. 

KAFIR. 

Kaftr is a very good forage, probably fully as valuable per ton 
as cane. I t is usually grown in rows, tho it does well seeded 
thickly. The chief ohjection to raising it is that it does not 
mature seed this far north and the seed shipped in is often low 
in its germinating power. It is hoped that the date of matur­
ing may become earlier when it is selected with this purpose in 
view, but thus far there has been but little Kaftr seed produced 
on the Substation farm. 

MILO. 

Milo has been grown in tests with cane and Kaftr, but does 
not have nearly the feeding value of either of the other two. The 
seed, however, is valuable as a grain for feeding stock. This char­
acter of the plant is being developed with the idea that it may 
take the place of corn in the extreme western part of the state. 

BROME GRASS. 

During the first few years after this Station was established, 
when the rainfall was much above the normal, brome grass 
(Brom1ts inermis) gave very satisfactory results in forage and 
seed production. During years when rainfall has been about 
the normal or lower than the normal the yield of b()th seed 
and forage has been unsatisfactory. As a pasture grass we 
think it is not as productive as the native gr'asses during dry 
seasons. We have had a great deal of difficulty in getting a 
stand during dry years. We believe it has s()me value for seeding 
down fence rows and turn rows, but we doubt that it has any 
value for seeding in fields for hay, seed, or pasture under our 
conditions, except possibly during series of wet years. 

ALFALFA. 

This is the most valuable forage crop that can be grown in 
the valleys. It is a question as to the profit in raising it on 
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the table-land. One field on the table-land on the Substation 
farm was seeded to alfalfa in 1902. This field made at least 
two fair cuttings (probably an annual yield of 1.5 to 2 tons per 
acre) each season up to and including 1909. In 1910 there was 
not sufficient alfalfa to pay for cutting, tho there was some 
growth. l\{any of the plants winterkilled during the very dry 
winter which followed and during the early part of the summer. 
The killing was so severe that the main portion of the field was 
plowed. A small tract adjoining this field, which is a little lower 
and which received some surplus water from the higher lands, 
lived thru and has made some hav each year. It would have 
afforded considerable pasture for hogs. oiJe thing noted on the 
table-land was that as fast as the weaker alfalfa plants were 

Fig. 3. Alfalfa in the shock. 

killed weeds would come in after each rain to compete with the 
remaining plants for what moisture there was. It may be that 
cultivation, if started early and continued, would have been bene­
ficial. 

Some farmers in the western portion of the state, on the 
driest lands, are successfully growing alfalfa in rows by cultiva­
tion_ They have found it very profitable when a good seed crop 
is produced, and recommend it even for hay. Where there is 
some lower land, on the table-land farms, that will receive flood 
water, we would recommend sowing a sufficient acreage of al­
falfa to at least afford pasture for hogs. 

On most of the valley lands, where the sheet water is not 
more than thirty feet below the surface, alfalfa does well, giving 
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fro.m three to. fQur cuttings each season, o.f a ton o.r more each, 
per acre. The Qnly tro.uble experienced on these lands has been 
in getting a stand during the drier years. Where sheet water 
is fifteen feet or mQre from the surface, we feel that it is hardly 
safe to. sow the alfalfa until mQst of the weeds have been gotten 
rid Qf by tillage and plenty of moisture is available in the first 
three or four feet o.f the surface soil. 

In Table 24 we are giving the yield frQm a field o.f alfalfa o.n 
the bench land where the sheet water. is 20 to. 25 feet below the 
surface. The yields are given fQi" each cutting fQr the past seven 
years. This field was seeded in 1905. 

TABLE 24.-Annual yield in tons of alfalfa from each cutting, 
from Field 11 on the bench-land, seeded 1905. 

First Second Third Fourth Fifth Total 
Year cutting cutting cutting cutting cutting yield for 

year 

1906 ............. .50 .71 .75 .84 ......... 2.80 
1907 ............ 1.80 1.76 1.22 1.46 ... ', .... 6.24 
1908 ......... ... 1.70 1.80 1.40 ......... .0 ••••••• 4.90 
1909 ............ 2.23 1.61 1.42 1.12 •••• '0 •• 6.38 
1910 ...... 1.88 1.42 1.43 .77 .0 ••••• . . 5.50 
1911 ............. 1.94 .88 1.34 1.53 .45 6.14 
1912 ............. 1.79 1.73 1.85 1.11 .30 6.78 

Av. annual yield. ......... ··.0 ..... .0'0.· •. ••• 0 ••••• o •• ~ •••• I 5.75 
For results of feeding alfalfa to cattle, see Bulletin 117 .• For results of 

feeding alfalfa to hogs, see Bulletins 99; 121, 123, and 124. For l'esults of 
feeding alfalfa to colts, see Bulletin 100. 

ROTATION AND TILLAGE METHODS. 

PLANS OF EXPERIMENTS. 

In order that the reader may have some kno.wledge of the 
experiments being carried on, we have inserted Tables 25 and 
26, which give the plan of the experiments conducted in Fields 
41 and 49 o.n the table-land .. This wQrk is being carried on in 
cQ-Qperation with the Office of Dry Land Agriculture, Bureau of 
Plant Industry, United States Department of Agriculture. The 
purpose of the wQrk is to. determine the effect of crop sequence 
and soil tillage. The plats are two. ro.ds wide by eight ro.ds IQng, 
making Qne-tenth acre, and are arranged in grQUPS o.r rQtatiQns 
of frQm two. to. six each. The number of plats in a rQtation rep­
resents the number of years required to. complete Qne cycle in a 
rQtatiQn. 

The crQP that is shQwn Qn each plat in the diagram fQr 
Field 41 is the crop that was grQwn o.n that plat in 1910. The 
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crGps rGtate frGm year to' year. Each plat retains the same letter 
constantly, but the crops mGve in the rGtatiGn frGm Z tGward A. 
As an example, take rGtatiGn NO'. 45. In this rGtatiGn the Gats Gn 
plat A moves to plat C in 1911 and to plat B in 1912, and back 
again to' plat A in 1913. CGrn fGllGWS the Gats and rye fGllGWS 
the corn. All the Gther rotations fGllow this same plan. 

'l'here are SGme plats which grow the same crGp continuously. 
FGr example, in Series 4 there is a plat marked A Barley S. P. 
Barley is grown Gn this plat each year Gn spring plO'wing. The 
plat aboye marked B Barley F. P. grows barley each year on 
fall plGwing. OpPGsite these plats in Series 5 are twO' plats. 
One is marked C Badey and the Gther D, summer fallow. On 
these two, summer tillage and barley alternate each year. There 
are also four plats that grow wheat, four that groW' oats, and 
four that grow corn continuously after the same preparation as 
indicated for the barley. In Field 49, check plats, winter wheat, 
A, B, and C, and all plats in Series 6, A to R, are cGntinuously 
under the same methods and crops. 

'l'he rotatiGns are arranged so that each is different frGm 
every other rotatiGn in Gnly one particular. A fair example is 
given by rotations 1, 2, and 3. In these three rotations wheat 
is grown on fall plGwing, spring plGwing, and disked corn 
stubble. Rotation 5 is the same as these excepting that corn is 
replaced by summer tillage. In rotations 9 and 4 the sequence is 
changed. The changes permit a perfect system Gf checking 
thruout all the rotatiGns. 



TABLE 25 ROTRTIONS AND TI Llll GE METHODS ~ 

I" r DilTS F.P. I L I r CORN S. P. I I" CORN S. P. I 
~ 

OATS OATS NORTH PLATTE: NEBR. r CORN F.P. 45 IB CORN F.p. ~d 18 CORN F.P. 461 LWHEJIT D/Stedl61 IBwN£RT D/scedl4 1 

FIELD 41. ,q,O 

I' RY£ BRRLEY rJlStecl r COWPEIiS I r PElIS F.P. Ie RYE F.P. S.P. SPRING PLOWING 
J:': P. PIILL PLOWI NG 

IA 'CORN S.P. R r CORN S.P. I ID ORTS 1° DIlTS 
Ofsced In PREPARING fo,.SEEDINQ, S? 

CORN S.P. 0 .... 
<:; 

IS WHERTD/sc~d IS WHEflTmsced liB CORN F.P I IS BflRLEY F.P. 1° FRLLOW 
.... 
;::: 
~ 

r BROME 41 Ie I1LFI1LFII 421 L WNER To,Gceql r BRRLEY SP Ie BI1RLEY L£ORN S.P I ~ 
0 

ID BROME I 1° IILFIl LFfI IIR WHERT F?I 18 WHERT FP ID FRUOW 19 NNE RT.oticedl 
~ 

"" .... 
IE' BROME II~ flLFIILFR I r FRLLO W gilA WHE fiT s.f? f WfI£ 11 T r FRLLOW I 

;::: 

sl 

tORTS fp.llf' ORTS tel r O/lT5 I IS ORTS FP IDFIILLOW 10 OATS IIROAT5Fp.4ol ~ 
III WHERT FPIIR NNERT S.P IIR BRRLfY s.RI IA ORTS S.P Ie ORTS r ORTS S.P. liB WHEAT FP I ~ 
18 CORN F.P411B CORN SP 9'118 CORN s.P. 71 IS CORN FP. ID FRLLOW I IB CORN r.P.4-~ IR (ORN FP 4q 1 ~ 
r OIlTS Dlscecil Ie OnTS S.P. I r 011 T5 S.P. I t CORN S.P. L CORN I r CflN£ SP I IB WHfATDlsced I i 
IR ORTS S.P. I r OIlTS F.P IIA OflTS Fp.1 IA OIlTS F.P L DilTS I r 011 TS SoP. I r ORTS F.P 

18 CORN S.P. 211B CORN fP. IllS CORN F.P. Jlls CORN fP.13 I 19 CORN SP501 19 eRNE S.P. 481 IB FALLOW 5 

L W~£RT S.P. I r WH£RTolSC~d] Ie WHfATF.p.1 r WHERT FP. I r FALLOW I -r WHfPtr S·p.1 Ie WHERT 
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TABLE 26. 

ROTATION AND TILLAQE METHODS. FlELO 4~ 1912 

I" RVE 1<1' I III RVE F.I' I III SIIMMERTIU I III PEIfS FR I IR 011],5 
S~£D I r W.WH£~T J(R ID P 

~. Sp'llHCIIT I IIIw.WH£IIT I Il'i WWH£JlT I Iii W.WHE:Al I IIIWWHml<D II Ii ~·~r~~p 
Ie CORN SP. 111 Ie CORN F. P. 21 Ie CORN FoP =1 I~ CORN "P. il:1 Ie POTII1OCS 1.'1.'1 Ie WoWllflf.r.p 

ID ORT8,sCI!D I IbOATS 
I DISC«~ I E OAT/,sCED I 1° OAh!ic~D I I~OA~'1secD I ~ w:~Hf1J..p 

I w.wr~l I Iii CORN F.P. I Iw.w~u I III SUMMER TILL I l!leoRN FoP. ~I Ir w. wP'i"k. 
IA PEl IS F.p. I IB OIIT~,.c£. ij I" CORN FP. I 18 ORTS I Ie I'OT1Jp,ES 

CCD I I' W.WHMl." 
~ SpWHEIIT ~I I~ W.WH~~ I II w Wt5~h"l ~I I~ COR"I:p. ;.;1 I~ OIlTjsC£Q I Ie w,WRiAf 

I!RT" 

Ie CORN S.P. I IAw.,~~cf~! ~I Ie OIlTi;stEQ I ~W.W~~D I ~SlJMHfR17/.I. ~I IH'W. WH~"'T'D" 

~ OAT~'IiCEQ I I!~~A~:" I III PEIIS F.P. I III RYE: F.P. I Ie pOTATOES I 1,W.~~c~,!p 

r SUMMER TILL I E SIIMM[R1/~ Is OATS ~I IB OIlTS ~ ~ lip WJ1fs1lt:D I I W.WHEAT 
J YoI'! 7" P 

~SpWH£IIT :1 law.WH£'IIT I Ie CORN F:1.' I Ie CORN "P. I 18 OII~~se~D !J If( W.~H~"l. 
Ie CORN S.P. I III SIIHHCR TIU.~ In W./~H!.'1.1 I ID ~W'IMlrD I 10 POTIITD£S FoR I I, w. "?',f~l .. p 

E OIlTIi!C£D I Is RYE I III CORN F.RI 14Wi~~u ~I E W.~~~D I IMw.~~r. 
~ ORM'~l:g 1 IRW.WHEN I IB "1»,g5~ 21 ~ CORN F.p. I ~ OllJiCgD 21 III W'Wl.f~7.: 
Is CliNE S.P. ~I Is w. WII[{!I I Ie OATS FoP. I III W,(Ul11illl ~I Ie POTAl3!..S I 10 W.W!lf~Tz· 
E SIIHMERTILL Ie w.WIf.£"~ 1 ~ SUMM£RTlU I ~ CORN foP. I r OATSDlStED I Ip w. W~~"l. 
~ W.WH£JIT ~ SUMMCRTlUI laW.WHEIIT ~ ~ CORN F.p. ~I II W.WMfAI ~I Ig WWIfnlEIJ 

~ CORN F.p. 1£ WoWHEIIT I Ie: OATS FoP. I 10 w.,~U~T, I Ie POT1Jllli:!j, I IR w. WD/i4J; 
r. P - FALL PLOWING. S. P.-SPRING PLOWING. E.F: P.- EARLY FALL PWWING. 

D'SCEO.IN PREPAmNS f'OR SEEDING. P.- PACK. 

Altho we have at present six years' results on rotations, 
and have used in this bulletin some of the results, yet we believe 
that a longer period of time is necessary before we can draw de· 
pendable conclusions as to which are the best rotations. From 
what has been given it will be seen that certain methods give 
the best results one year under certain climatic conditions, 
while other methods give the best results the following year un· 
der different climatic conditions. If definite conclusions are 
finally reached they will be the results of averages. 
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CLIMATIC CONDITIONS. 

The climate Qf western Nebraska is classified as semiarid Q~ 
subhumid. It may be better to' describe it as changeable, vary­
ing from year to' year from almost humid to' almost arid ex­
tremes, with a mean annual precipitatiQn much belQw that Qf 
eastern Nebraska, as shQwn by Figure 5. With this lQwer an­
nual precipitatiQn we have a higher rate of evapQratiQn; due to 
a lQwer relative humidity and a higher wind velQcity than in the 
mQre humid sectiQns. The higher rate Qf evaporatiQn makes the 
lQSS of water from Qur SQils mQre rapid than where the climate 
is more humid, and consequently we must guard mQre carefully 
the water which falls. We are nQt attempting to' give any dis­
cussiQn Qf the climatic cQnditions but we give several tables, a 
study Qf which will acquaint the reader with the conditions un­
der which the WQrk repQrted in this bulletin has been done. 
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TABLE 27.-Record ot precipitation by month8, tor thi,·ty·eight year8, at North Platte, Nebra8ka, a8 
reported by thc United State8 Weather Bureau. 

Year 1 Jan. Feb. 1 March I April May June I July 1 Aug. 1 Sept. I Oct. Nov. Dec. 

1
-- - -._.- ------1-------

1875............... .24 .26 .40 6.21 1.69 1.62 2.12 .66 1.40 .14 .52 .09 
1876···············1 .09 .13 1.49 .51 2.97 .49 I 1.16 2.46 11.47 1.07 049 .51 
1877.... . ... .. . ... : 1.38 .37 .19 .37 3.22 2.99 i 2.04 5.03 4.49 I 1.23 .30 3.86 
1878···············1 .00 .18 1.40 1.15 3.24 5.85 I 3.58 1.52 .91 .1:1 .46 .20 
1879 .............. , 2.33 .43 .11 1.92 2.25 3.31 i 8.47 .16 040 .21 .10 .37 
1880 ............... ' .0:1 .03 .18 .16 2.21> 3.12 1 2.87 3.96 1.53 2.72 .23 .37 
1881............... .16 .76 1.26 .87 4.84 6.12 I 3.09 .75 2.36 2.22 .37 .13 
1882.... . .......... .46 .13 .04 1.94 3.98 1.84 i 2.65 1.68 .28 1.23 .01 .71 
1883......... ...... 1.20 1.38 .47 3.02 4.07 7.49 1.:14 4.51, 1.08 3.47 .42 1.43 
1884............... .10 .23 1.86 2.14 240 1.39 2.19 2.13' .08 .74 .04 .27 

Total 1 Departure 
from normal 

15.35 -3.28 
11.84 -6.79 
25.47 t6.12 
18.62 - .01 
20.06 +1.42 
17.48 -1.15 
22.93 +4.30 
17.95 .- .68 
29.88 + 11.25 
13.57 -5.06 

1885.............. .12 .16 .37 1.59 3.31 3.79 3.12 4.87 .86 1.18 1.71 .95 
1886 .............. .09 .17 .63 2.09 3.67 1.14 .68 1.99 1.22 .59 .43 .40 

22.03 +3.40 
13.10 -5.53 

1887............... .15 .49 22 3.41 .81 3.20 3.05 4.61 I 5.10 .15 .19 .30 
1888............... .09 .42 1.44 2.36 4.93 2.76 2.61 .65 .58 1.12 .08 .42 

21.68 +3.05 
17.46 -1.17 

1889............... .97 .07 .62 2.65 2.71 1.95 6.01 2.06 2.57 .31 .20 .54 
1890............... .35 .38 .27 4.46 .90 2.06 .39 2.42 .19 .84 .42 .03 

20.66 +1.97 
12.71 -5.92 

1891.............. .65 .49 2.19 2.58 1.69 7.19 3.91 2.45 .87 .57 .08 .69 
1892. .............. 1.04 .97 .61 4.30 3.70 .60 3.59 3.01 .56 1.49 .08 .42 
1893..... ..... ..... .03 .62 1.29 .15 1.35 4.11 1.13 3.62 I .32 .05 .11 .40 

23.36 +4.73 
20.37 +1.74 
13.16 -5.47 

1894..... .......... .33 .29 1.72 1.64 .39 3.54 2.39 .17 .14 .59 .01 T.* 11.21 -7.42 
1895. .......... .. . . .14 .84 .09 1.93 2.38 4.35 1.08 2.13 .48 .09 .96 .11 14.58 -4.05 
1896. .............. .27 .06 .87 3.44 1.47 2.76 1.86 2.07 1.84 1.51 .16 .21 16.52 -2.11 
1897. .... .... ..... .47 .46 .66 2.59 .11 1.72 1.85 3.05 .59 4.11 .85 .63 17.09 -1.54 
1898.............. .77 .19 .64 1.42 4.12 2.54 1.29 1.40 2.56 .07 .51 .03 15.54 -3.09 
1899............... .11 .36 .83 .82 3.58 1.95 2.04 1.83 .28 .28 1.59 .32 13.99 -4.64 
1900............... .06 .78 .26 3.34 .90 1.42 3.37 1.37 .25 .39 .09 .06 12.29 -6.34 
1901............... .04 044 1.53 2.53 1.83 369 .34 2.00, 3.14 Al .30 .19 16.44 -2.19 
1902............... 040 .35 1.42 .92 7.98 3.46 4.56 1.74 3.34 1.32 T. ,78 
1903............... .27 1.29 .12 .95 3.74 3.99 2.93 :1.58 .76 44 .28 .01 

26.27 +7.64 
18.36 - .27 

1904........ ...... .32 .06 .52 1.52 3.63 4.43 4.90 3.25 2.40 1.92 .03 .19 
1905. .............. .90 .69 2.15 3.78 4.56 7.63 2.58 1.57 1.23 1.05 .67 T. 
1906............... .61 .80 2.22 2.89 2.82 .68 3.14 5.56 4.25 3.05 1.01 .96 
1907. ........ ...... .39 .51 .10 .43 2.40 2.69 6.79 2.14 2.91 .14 .31 .80 

23.17 +4.54 
26.81 +8.18 
27.99 +9.36 
19.61 + .98 

1908..... .......... .16 .78 .20 .64 3.95 5.07 3.17 1.57 .24 3.39 I .59 .20 
1909............... .29 1.61 .98 .72 2.32 5.46 5.21 1.24 .77 .20 2.24 1.37 

~m::::::::::::::: :~~ :g~ :~g 2:!~ 1 g~ N~ 3:~~ ~:~i I d~ 3:~~ :6! :~g 
1912 ............... ~~~ 2.93_1~~~~1~~~~1~ 

Average...... .43 .48 .84 2.03 2.80 3.26 2.88 2.33 1.47 1.14 1.42 .51 

19.96 +1.33 
22.41 +3.78 
10.70 -7.93 
17.43 -.20 
1)< 1\9 + .09 

18.60 

*T. indicates "trace;" less than one one-hundredth of an inch. 
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Fig. 6. Precipitation at North Platte, Nebr., by years, 1875·J91:! 



TABLE 28.-Daily precipitation frorn March 1 to June 30) 1908·19112. 

March April May June 
Day 1 . __________ ._ 

190811909 1910 11911 i 1912 1908 190911910 11911 1912 1908 1909 1910 11911 11912 1908 190911910 1911 1912 

=I~···~··I~I~==I-.... ---;-=== '4~-1==~~1--;-~= ...... ...... .... ······1 53 ........... 1 ............... ,. ...... ...... .17 .11 ...... T. .13 .07 ........... . ..... ······1 T. 1.......10 .12 .... . .... .10 .17 T. . .... . ...... ..... . .... I T. .18 ...... 1.16 ...... .02
1 

.01 .55...... ..... 1 

. . 11 .01 ........ :~~.,:::::: :~~ ":6;; .. :~8. ··:2.~·1 ;],6 i .. :~.,I:::::: ":07' 
............ 

. 02 .13 

.01 .10 
. . . . .. ..... . 

.15 

. 09 

I 
.. ;: :::~ .... :~~ I:::::: t'I:::6~:::> .. :~~. ::::: .. :~~ I ."131·i:44 1":07' ...... ...... .U ...... I .... .. 

27.... .......... ..... T. I...... ...... .01 .......... :.... ..... 1.61 .07 ........... I ............ T. T. 1 ...... 

1

1 ...... 1 .... .. 

~t:::::::::::::: :::::: .. ~i.II .. ~·~ ::.:: I::::: .:~'. ~~ 1

1

'::62 :~8 <~: :::~~ I"~~' ::~': .. :.6X :::::: :::~~.::::~~: :::;6: .::~~: :::6~ 
"~;;~ ~ I ~~;; r~:~ ~.:.';;-~ I~~ ;,; ,:: i~:I~h:~ri:: ;;; I ;.; ;;; I ;;; T,; 

----- -.--~----,- --.---~ 

*T. indicates "tracej" less than one one-hundredth of an inch. 
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TABLE 29.-Daily precipitation from July 1 to Octob&r 31, 1908-191~. 

July August 
Day 

September October 

1908 1909 1910 1911 1912 1908 1909 1910 1911 1912 1908 190911910 1911 1912 1908 1909 1910 1911 1 19 2' 

-------- -- -- --- -- - -- ---------- .- .. -- -- ----- --------
1.... ............ .41 ............ .16 .13 .39 T. .02 .01...... .30 T. .................. .•. .. ...... .22 
2... .... .... . .... .01 ...... ..... .08 '02 .08 T. .11 .66............ T. . ..... ...... ...... ... T. .02 ..... . 

'3.... ............ ...... ...... ...... .02 .36 ..... ...... ...... ...... ..... ...... ...... .08 .38...... ...... ...... ...... .02 .... .. 
! 4.... .... ....... ...... ...... T. .21 ............ .28 .68. ..... ..... .40 .07........ .... ...... ...... ...... .01 .... .. 

'L::::::::::::: :~~ .:~~ ..... ~~ ... :~~. ..... :g! ...... :~! ":84' :::::. :::::: .. :~2. :::::: ::::: :::::: :::::: :::::: ::::: .. ~.~~. :::::. 
7............ .. T.* .10 ............ T. .19 .14 ...... .01...... .09 ...... .05 T. .. ............... . 
8................ ...... T. .50 ..... ...... .02 T. ...... ...... ...... ...... ...... ...... .19 ...... ...... .32 
9................ ..... 2.35 ...... ...... ..... .21 ...... ...... ...... ...... ...... ...... ...... .61 .27 ............................. . 

10................ ...... .77........... T. .08...... .01 ................. ............ .18........................ .11 

tL::::::::::::: :~~ .14 .04 ":42 .. :::: .g~ .58 ":57' .... ~~ .. ::::. :::::. :::::: ":08' :::::: :~~ ........ :~~.I:::::: :::::: .. ::~. 

~H~'~" .• ~.,j Jf: ••• ~ •••• ~.:178l 7IJ:JJUi,ll! 
20............... ...... ...... .39 ...... ...... ...... ...... ...... ...... T. ...... .07 .04...... T ................ .. 
21. .......... '" . ...... T. T. ............ ..... ...... ...... ...... ...... ...... T. .04........ ... . ........................... .. 
22 ............... .79............ .80...... .03................. ...... T. ...... T. . ....................................... .. 
23.... ..... .. . . . . . T. . . ... . T. ...... .. .. . .09............ ....................... .42 .... " ................................... . 
24... . .. .. . . . . .... .03 .07.. .... ........... T. T. .06...... ...... ...... ...... ...... .06 ................................... . 
25.. .. .. .... .. .... ...... .01 ...... .07 .01............. ..... ...... .24...... .21............ T. .................. .01 
26 ................ T ............. T. 1.10 .05 ....................... T ............................................ 04 .08 
27......... ....... .14 T. T. ........... T. ...... ...... ...... ...... ...... ...... ...... ...... .05 ............................ .. 
28 .. ; ........................ T: .................................................................................................. .. 

~L:::::::::::::: ;::::: 1:~~ .. ~~ .... ~~. 'jf :::~~: :::::: .. ;.~. :::::: :::::: :::::: :::::: :::::: .. :~~. :::::: :::::: :::::: ::::::,:::::r:i~' 
Total ....... 3.17 5.21 .50 13.33 4.01 1.57 1.~4 .24 2.19 '.27 .24 .771 .97 11.37 .'.04 3.39 .20 .01 13.66 ! 1.12 

*T. indicates "trace;" less than one one-hundredth of an inch. 
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TABLE 30.-Rate ot evaporation trom a tree water surface for the 
months ot April to September. * 

Rate of evaporation 

Month 
Average I Average 1908 1909 1910 1911 1912 monthly dally 

evaporation evaporation 
----
Inches Inches Inches Inches Inches Inches 

I 
Inches 

April. ............... 6.087 4.620 7.689 5.699 2.738t 6.024:/: .196 
May ................ 6.951 7.352 5.976 7.213 8.218 7.142 .230 
June ......... 6.803 6.123 9.901 12.485 7.554 8.573 I .286 . ,' ..... 
July . • ••• '.,. 0" •••••• 7.471 7.853 9.747 9.858 8.863 8.758 .282 
August ................ 7.703 8.339 7.603 8.093 7.557 7.859 .262 
September ............. 8.308 6.128 5.848 6.354 5.261 6.380 .212 

-------- ----

Total evaporation for 
the 6 months by years 43.323 40.415 46.764 49.702 40.191 

---
* In cooperation with OIDce of Physical Investigation, Bureau of Plant 

Industry, Washington, D. C. 
t Records not made until April 14. 
:j: Average of only • years. 

IIUMM.ARY. 

Under this head we are bringing together several rather tenta­
tive conclusions, which our work in crop growing indicates. We 
do not offer all these as definite and will look to subsequent work 
to confirm or contradict them. 

1. Summer tilled land has produced on an average 10 bushels 
more than twice that produced on land not summer tilled when 
sown to winter wheat. 

2. Turkey Red and Kharkov have given the highest yields and 
for this locality we consider them practically the same. 

3. Whenever there is a shortage of moisture thin seeding of 
winter wheat on summer tilled land has given the best results. 

4. Seeding winter wheat by September 15 except in dry years 
has given best average results in this locality. 

5. Early seeding of spring small grains has given the best 
average yields. 

6. Spring grains have given a heavier yield on summer tilled 
land than on land not summer tilled, but only in the case of bar­
ley has it been at all profitable to summer till for spring grains. 

7. Seeding oats, barley and emmer at six pecks per acre has 
given the best average results. 

8. In all spring small grains the earlier varieties have given 
the best average results. 

9. Common six-row barley has proven the best of all varieties 
so far tested. 
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10. Winter emmer has not proven hardy in this locality. 
11. Drilling small grain has in practically aU cases given an 

increased yield over broadcasting. 
12. Durum wheat and barley have produced more feed per 

acre than other spring small grains. 
13. Listing corn has proven much more profitable than sur­

face planting. 
14. Ordinary cane (sorghum) has proven the best annual for­

age crop. 
15. Brome grass has not proven profitable either as a pasture 

grass or as a hay crop. 
16. Alfalfa is the most valuable forage crop that can be grown 

in the valleys. On the table-land it is of questionable value when 
sown broadcast except during years of abundant rainfall or when 
sown on some place which receives run-off water from adjacent 
land. 
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