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INTRODUCTION 

The work of the Huntley fi.eld station, which is located on the 
Huntley .reclamation project in the Yellowstone Valley of southern 
Montana, deals with investigations in the production and utilization 
of crops on both irrigated and dry land as well as eA-periments with 
dairy cattle, hogs,. and sheep. The station is maintained coopera
tively by the Division of Western Irrigation Agriculture of the Bureau 
of Plant Industry, United States Department of A~riculture, and the 
Montana Agricultural EA1leriment Station, and facilities are provided 
for cooperative work by various other divisions of the Department of 
Agriculture as well as the various departments of the Montana 
station. 

This report presents the .results of the investigational work during 
the four years 1927 to 1930, inclusive, as well as a summary of the 
more important experiments that have been under we;y over longer 
periods. Figure 1 illustrates the location of the fields comprising the 
station tract and the cropping system in effect in 1930. 

157904°--aa--l 1 
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FIGURE I.-Arrangement of fields and location of experiments at the Huntley field station In 1930 
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CLIMATIC CONDITIONS 

Weather conditions were particularly favorable during 1927, when 
the total rainfall was 21.39 inches as compared with an average of 
14.27 inches over the 20-year period 1911 to 1930, inclusive, during 
whi.ch climatic measurements have be6n rec0!'ded at this station. The 
rainfall durin~ each of the three years 1928 to 1930, inclusive, was 
below normal' and amounted to 12.93, 11.80, and 12.28 inches, 
respectively. Yields of dry-land crops were low during these years, 
and irrigated crops required much more than the usual amount of 
water. Precipitation during the spring months was particularly low, 
and it was neeessary to irrigate to provide moisture for. seed germina
tion for most crops. The frost-free period during the years 1928 to 

'. 	 1930 was also shorter than the avera~e of 126 days. The frost-free 
period in 1928 was 112 days, in 1929 It was 103 days, and in 1930 it 
was only 89 days. In spite of the low rainfall and the short period 
free from frost in. 1930, favorable crop yields under irrigation were 
obtained, and yields of sugar beets were higher than in any other year in 
the history of the Huntley project. Weather conditions were favor.:. 
able for the harvest of sugar beets and other late crops during the 
entire 4-yelLr period. There was no serious injury from severe storms 
or hail. 

Table 1 gives a smmrtary of the climatological observations during 
the 20-year period 1911 to 1930, inclusive. 
TABLE 1.-Summary oj climatological observations at the Huntley field station during 

the 20-year period 1911-1930 

PRECIPITATION (INCllES) 

~ 	 ~ ~ ~ ~~ 
Item ~'2 	 ~ ~.8§§c;

.g~.§.~. § -3 ~ c.~~go 
~~~ ~ I-, h ~ J5oZA~--------1-----------------------

Avemg'l, 191O-lIl3IL________ 0.79 0.42 0.80 1. 28 2.13 2.28 1. 31 0.92 1. 44 1. 16 0.86 0.88 14.27 
1921- ______________________ 1.06 .15 .12 3.3815.09 2.21 .94 2.85 1.14 .31 1.94 2.20 21.39 
1928 _______________________ 2.75 .06 .24 1.07 .84 1.45 1.66 1.01 .36 1. ii .58 1.14 12.93 
1929_______________________ 1.21 .97 1.68 .76 .50 2.17 .49 .17 1.41 .84 .58 1.02 11.80 
1930_______________________ .87 .39 1.34 1.81i .61 1.25 1.05 1.15 1.?.3 2.19 .34 IT 12.28 

EVAPORATION (INCllES) 

Average, 19I1-1930_________ •____ ._•. _ ...__ 3.458 4.925 6.105 ;.484 6.762 4.297 _______________ 13.031 
1927 _______ • ______________________________ 3.267 3.963 4.. 838 1i.688 5.447 3.577 _______________ 27. ;SO 
1928______________________________________ 3.0.'>1 6. :195 5.452 6.883 6.425 4.650 _______________ 33.459 
1929____________________________ • _________ 3.756 4.951 6.379 8.069 7.341 3.921 _______________ 34.417 
1930 _______________________ .. ___ ._. _______ 4.444 6.193 7.706 8.206 6.015 4.134 __ •__ ..._______ 37.208 

DAILY WIND VELOCITY (MILES PER llOUR) 

HIghest:1911-1930 ______________
1927 22.2 14.1 27.8 17.8 17.5 11.0 27.5 7.9 10.5 29.4 25.0 26.6 ._---

8.2 e.9 8.6 6.4 9.4 6.2 3.6 3.3 0.5 6.3 6.31928 ___________________ 	 8.6 -----
11.2 9.5 8.8 7.2 Ie... 5.4 5.3 7.7 7.8 9.3 7.91929 ___________________ 	 8.6 -----
9.0 10.4 11.3 10.8 9.4 9.4 4.9 5.2 6.8 6. I 10.11930___________________ 	 10.5 -----

13.2 8.8 8.9 9.0 12.2 11.0 6.5 6.6 6.2 6.6 14.2 10.1 ------Lowest:1911-19.10 ______________ 	 • I ______.1 .2 .1 .0 .2 • I .1 .3 .1 .1 .11927____ •______ _______ 	 .1 ______ ~ .11 .11 .:1 .8 1.2 .1 .4 .5 1.0 .:1 .5 
.1 1.1 2.1 .S .4 1.6 .2 1.0 1.2 .11 .8

1!Y28 ___________________ 
111'.111.._________________ 	 .« -----.1 ______.7 1.2 1.1 2.0 1.7 .2 .9 1.0 .n .5 .0 

.5 .4 .3 1.9 .9 1.8 1.1 .3 .11 .2 .9 
1930___________________ 

1.0 ------Mean:lUll-lroO ______________ 4.9 4.4 4.0 5.0 4.11 3.0 3.0 :1.0 3.3 3.5 3.91927___________________ 	 4.6 -----
3.8 3.5 4.2 3.8 3.S 1.8 1.7 1.7 2.1 2.2 2.91928___________________ 	 3.2 -----
4.0 4.4 4.6 4.5 3.6 3.4 2.81m___________ "_______ 	 3.0 3.1 3.4 3.5 4.6 ----.... 
4.3 4.6 4.6 4.5 4.0 iI.3 2.5 2.9 2.8 2.8 4.61930___________________ 	 3.9 -----4.4 4.1 4.0 4.9 4.9 4.3 3.1 2.8 2.7 2.3 4.0 4.7 _... - ..-

1 T-trace. 

http:1911-19.10
http:3.3815.09
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TABLE I.-Summary of climatolqgical observations atl,he H1Lntley field station during. the 2o-year period 1911-1930-Continued 
TEMPERATURE (0 F.) 

Absolute maximum:1911-1!l3O______________ 67 ______1927__ ~_._. _____ •___••• 	 65 70 80 8ll 99 107 105 103 !l6 91 7557 51 72 84 85 !l6 100 00 !l6 84 51 __ ••__1921L_."••___._•••_•••• 	 62
11l2ll__ •_______c____ •___ 	 Jl2 52 eo 85 93 87 111 00 93 84 68 61 __ ••__
1930 ___________________ 	 44 40 72 77 89 97 100 00 96 80 60 52 ______

60 ______
Ab~oluteminimum: 

52 70 64 85 88 97 105 98 00 72 72
1911-1930______________

11121_______ --__________ -40 -38 -37 4 17 31 38 29 16 
 151-28 -42 ---- ..1928___________________ -30 -10 7 19 26 37 40 40 26 18 -2 -4211l21l___________________ -33 -8 17 11 27 - ~---..

-40 -37 
34 45 37 25 13 9 -17 

~-- ...
-1930" ____•. __________ - __ 10 17 17 34 38 45 25 16 -11 -26 ----..-35 -8 	 6 ______2 19 30 31 46 29 29 14. -12l\fC&n:1911-1930______________

1927 _______________ • ___ 	 18 24 33 45 M 64 22 ______71 69 57 45 3319 25 36 43 50 68 	 9 ___ ••_1928_.____ •____._._.---	 56' 49 28
11l21l_____._...___• ____ 26 40 43 61 60 70 66 57! 25 _. __ ._21 	 62! 661 44 35
1930_________• _____ • ___ 6 11 37 43 52 62 72 73 MI. 49 21 __ • ___

6 35 32 53 	
:U 33 ______55 64 74 72 59 41 34 

KILLING FROSTS 

If 	 Last in spring First in autumn\ 
FrostYear freeMinimum Minimum periodD8t,e tempera- Date tempera

ture ture 

of. of.191L_....___._.____._.____ • _____~_.__ • ____ • ________ • llfay 26 	 DaU31912... ___ • ____ • __ • ___________________ • ____• ___ • __.__ May 12 32 Sept. 18 28 115
1913. ___• __ ._._______________.....__ ._.___________ .__ May 5 28 Sept. 15 31 126

31 Sept. 19 29 137
32 Oct. 6 31 147
32 Sept. 19 32 121mt===:::=::::=:::::::::::::::::::::::::::::::::::1 a:~ ~!1917. _. ________________________._.__ • __ • ____________ • May 31 30 Sept. 13 31 1201918__ ._._.______ • ____________________._.____._. ____ • May 21 31 Sept. 28 32 1201919_____________ • ______ ._.______ • ______ • __ • __ .._____ 32 Oct. 7 28May 7 	 1391920_. ___________ • _______________• ____ ._.__ ._________ June 3 29 Sept. 27 32 1431921. ________ • ___ • ______ ._.____ • ______________ • __ .___ May 14 32 Sept. 24 32 1131922_. ____ • ________•______________________ ._.________ May 5 32 Sept. 9 32 118

1923. __ ._.._. ___ • __ • ____• ___• ____ ._.__ .....________ ._ lVfay 15 31 Sept. 28 211 1461924 ______ •__ •__________ •_______________._.__________ May:al 28 Oct. 11 30 1491925_______________ • _____..__ • __________.._________._ May 15 27 Sept. 14 32 1111926_. _. ___________________________ • __________ • __ .___ Apr. 26 29 .Sept.30 32 1381927________________________________________ .________ May 18 31 Sept. 18 28 145
32 Sept. 19 28 124
31 Sept. 20 31 112~~=::=~==========:====:==:=:=:::::=::===:::::=::::: ~:~;~ 30 Sept. 71\l:1O __ ••----. ______ ._.______• _____________ ._.________ June 3 25 103
31 Aug. 31 29 89

Averago._. __• ____ • ___._.______ • ____._.________ I-----~----~-----------J\fay 18 __________ Sept. 21 __________ 126 

AGRICULTURAL CONDITION~R~~E~¥E HUNTLEY RECLAMATIQN 

CROPS 

The total cropped area of the Huntley reclamation project has increased during the period covered by this report and in 1930 amountedto 23,487 acres, according to the annual crop census furnished by theBureau of Reclamation of the United States Department of theInterior. During the 10 years previous to 1927 the cropped arearemained fairly constant and averaged slightly less than 20,000 acres. 
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\:::The total irrigable area of farms reported in 1930 amOl,lllted to 26,639 
acres, the difference between this figure and that for the cropped area 

c; representing land. occupied by "farmsteads, roadsl and ditches. The 
total amount of land that can be irrigated by the Huntley Canal is 

,,32,500 acres. That par.t of the project not represented in the irri 
., gable, area includes heavy, salty lands that are slow of reclamation and 

are classed as temporarily unproductive. The increase in the cropped 
area in recent years indicates that some of these marginal lands are 
slowly coming into production. 

In order to show, tho general trend of crop acreages during the 
history of the project, Table 2 has been prepared. This table gives 
the acreage of e'ach of the principal crops each year during the 18-year 
period 1913 to 1930, inclusive. 

TABLE 2.-Acreage of principal crops and total acreage of all crops grown on the 
Huntley reclamation project, 1913-1930'.j [From reports of the Burenu of Reclnmation] 

Year crAj~s AlfnlCa ~~t: Beans IBurley Corn I Oats s~~- 1::- Wheat 
pasture 

------1---1------------------- 
1913_________________ 

15,798 4,848 1 475 191 326 3,942 99 1,1771914_________________ -------- -------
1915_________________ 
 17,008 6,038 4..174 -------- 363 497 :1,226 120 1,663 
1916_________________ 18,203 5,287 5,40'2 -------- 415 509 2, 514 --i;478- 80 2,869 

18,581 5,4.."2 5,264· 298 174 2, 628 1,393 54 2,6241917_________________ -------
19,10! 6,002 3,366 109 186 2,420 1,451 164 4,3301918_________________ -------
19,265 6, i76 1,963 75 203 2,006 1,091 73 6,306 

1920_________________ 
1919_________________ -------

19,310 7,945 1,136 -------- 267 179 1,977 1,389 40 6,518 
1921.________________ ------"'20,021 7,468 2,330 324 392 1,764 2,074 78 5,098 
1922 ________________ 18,782 5,538 3,178 247 375 1,630 1,479 185 5,469 
1923_________________ 19,523 6,167 3,106 11 223 425 1,434 1,670 149 5,793 
1924_________________ 18,776 5,463 4,630 120 264 1,319 1,118 2,042 68 3,075 

19,768 5,724 5,929 540 222 956 912 2,335 21 2,212 
1925_________________ 19,309 5,5i8 4,456 1,279 553 765 1,262 { '449 } 26 3,701'6731926 _________________ 19,789 5,746 4,76i 1,075 570 369 997 2,011 39 3,858 
1927_________________ 20,43,7 5,274 4,587 l,0!5 1,397 433 1,014. {' I, 217 } 75 3,9892905 

1928~________________ 


22,737 5,155 2,685 2,m 1,870 235 834 {' 1,830 } 29 5,324, 345 

1929_________________ 
 {' I, 84223,483 5,411 4,29i 4, ON 2,332 362 761 14 2,552'l,3(}I }
1930_________________ {' 1,24823,487 5,187 4,988 3,667 2, 199 216 772 38 1,455'3,263 } 

I Cultivated pasture. 

I .Miscellaneolls pasture, including native and poor cultivated. 


As indicated in Table 2, alfalfa continues to occupy the. largest 
acreage of any single crop and is grown each year on about one-fourth 
of the total cropped area of the project. While a small quantity of the 
alfalfa hay is marketed and shipped from the project, the larger part 
of it is used locally. 

The sugar-beet acrea.ge in recent years has remained between 4,000 
and 5,000 acres except in 1928, when it dropped to 2,685 acres. The 
decrease in that year was due to the failure of growers and the sugar 
manufacturers to reach a satisfactory agreement as to the price to be 
paid for the crop_ The yield of sugar beets has averaged about 
10.4 tons per acre duri.J;lg the 18-year period 1913 to 1930, inclusive. 
In 1930 the yield was 14.13 toIlS, which was the hig'hest in the history
of the project. . 

Beans have become an important crop on the project in recent years, 
and in 1929 more thnn 4,000 acres were in this crop. The principal 

...>. 
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variety o-rown .is Great Northern, although garden seed beans are 
produced to a limited extent. The garden beans are grown under 
contract 'with eastern seed firms. 

The acreage cropped to barley has also increased in recent years. 
The maximum amount of 2,332 acres wa!;'· grown in 1929, and there 
was only slightly less than this in 1930. This crop yields well under 
conditions on the proje~t and makes excellent feed for stock. 

The production of wheat declined from 5,324 acres in 1928 to 
1,455 acres in 1930. Low prices were responsible for this decline, 
and wheat has been replaced to a large extent as a cash crop by beans, 
for which prices have been more favorable. 

Irrigated pastures are also an important crop on the project and 
occupy substantial acreages. While some of the land used for this 
purpose is included in the poorer, heavy soils, there are also more than 
1,000 acres of the more productive land used for this purpose. These 
cultivated pastures for the most part are seeded to a mixtme of 
grasses recommended in an earlier publication. l This mixture is 
found to have a high carrying capacity and to give returns that 
compare favorably with returns from other crops. 

LIVESTOCK 

Surveys made by the Bureau of Reclamation each year since 1914 
indicate that there have been no significant changes ill the munbers 
of the various classes of livestock on the Huntley project in recent 
years. It appears from observation of the conditions on the project 
that the livestock industries have Dot developed to the extent to 
which they could be developed with profit and that for a better 
balanced and more permanent type of farming more stock should be 
maintained on project farms. This apparent lack of interest in keep
ing more livestock is probably accounted for by the fact that a large 
numbeJ: of these farms are operated by tenants who are interested 
mainly in growing cash crops. 

The numbers of the various classes of livestock on project farms 
for the 17-year period 1914 to 1930, inclusive, are given in Table 3. 

TABLE 3.-Number oj livestock on Jarms on the Huntley reclamation project, 1914
1930 

Bee[ Dairy Bees • Year Horses Mules Sheep l10gs Fowlscattle cattle (hives) 

1914________________________________ 
] 915____________ •___________________ 2,008 53 2.921. 847 4,012 23,345 249 
1916________________________________ 1,001 5:3 3316 n,198 4,860 18,768 288 
1917_.______________________________ 1,001 58 1,982' 1,753 3,729 2,791 16,418 282 
1918________________________________ 2,145 80 1,795 1,949 1,974 :.!,363 10,920 290 
1919________________________________ 2,120 51 1,813 1,920 1,130 2,391 15,850 424 
1920..______________________________ 2,297 46 2,631 2,040 2,115 3,097 21,456 458 
192L_______________________________ 2,041 34 1,312 1,804 2,352 1,885 18,232 180 
19'22________________________________ 1,865 58 1,765 1,542 1,486 1,305 18,500 442 
1923________________________________ 1,875 01 1,395 1,951 1,310 1,022 23,030 210 
1924_________________• ______________ 1,547 33 751 1,534 2,384 1,190 20,214 19:1 
1925________________________________ 2,158 60 1,801 2,250 3,998 1,600 21,644 187 
1926________________________________ 2,027 45 1,058 1,008 7,439 1,572 24,015 435 
1927________________________________ 2,089 47 986 2.006 10,836 1,674 46,279 454 

1,898 42 911 1,676 23,141 14819'28________________________________ 1,640 I 4,739 
1929________________________________ 1,902 42 591) 1,754 4,430 2,807 23,227 545 
1930____• ___________________________ 1,944 50 772 2,396 4,820 1,929 24,537 584 

1,813 45 1,568 1,986 6,889 1,657 25,884 1,180 

I HANSEN, D, IRRIUATED PASTURES, Mont. Agr. }o;xpt. SI.a. nul. 106, 12 p., llIus. 19U. 
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The largest number of sheep was reported in 1926. Pr()hably two
t.hirds of these were lambs brought in from tbe range for winter feeding 
and fattening for market, although from 2,000 to 3,000 sheep are 
mai.ntained on project farms the year around, principally in small 
farm flocks of urually not more than 100 head. 

Beef cattle are for the most part brought to the project for fattening 
for market and are usually fed over a period of four to five mnnths 
during the winter season. Sugar-beet by-productsJ including tops and 
pulp, ace utilized as part of the ration for feeding both cattle and lambs. 

The number of hogs on the project has usually not exceeded 2,000. 
In recent years the small number of hogs raised has hardly been 
sufficient to supply local demands. 

The poultry mdustry has never been developed extensiv:ely, and 
the fowls are kept in small farm flocks of 100 birds or less. 

In 1930 the!'e were nearly 1,200 hives of bees, or more than double 
the number in any previous year reported, and there are a few fairlY 
large apiaries. Sweetclover and alfalfa furnish the principal pasture 
for bees, and honey of excellent qualit.y is produced. 

IRRIGATED-CROP EXPERIMENTS 

CROP ROTATIONS' 

The principal investigational work with irrigated crops at the 
Huntley field station consis~s of an extensive series of crop-rotation 
eA-periments. These experiments include a total of 43 rotations and 
continuous cropping Bnd involve the use of one hundred nine X-acre 
plots. Crops grown in these experiments are those of principal nn
portance locally and include alfalia, sugar beets, potatoes, oats, wheat, 
beans, corn, flax, and sweetclover. These crops are grown in rotations 
of various lengths of from one to six years and in variou"l sequences 
and with various treatments. 

The purposes of this experiment are to obtain information as to 
suitable rotations for this section and to determine the value of alfelfa, 
other legumes, and manure when used in the rotation. In order to 
measure the value of legumes and. manure, similar rotations that do 
not include these crops and treatments are used for comparison. Each 
of the crops used in the eA-periment is also grown continuously on the 
same plot each year. 

The first of the rotation work was begun in field K in 1912. In 
this field there are three 6-year, three 4-year] three 3-year, and eleven 
2-year rotations in addition to 9 continuously cropped plots. In 1916 
additional rotations were begun in field L-IV to supplement those in 
field K. These rotations involved the same crops as certain of the 
earlier rotations, but the crops were arranged in different sequences. 

In 1927 two 4-year rotations, one 3-year rotation, and one con
tinuously cropped plot were added to field L-I. These rotations 
included the use of beans and sweetclover, crops that are not inciuded 
in any of the earlier rotations. In two of the rotations in field L-I 
sweetclover and corn are pastured by sheep. A list of all of the 
rotations in these eA-pcriInents follows. 

, See also the following publication! TIABTINOS, S. n., and n~NSF,N, D. IRRIOATEIl CROP ROTATIONS IN 
ROUTJlEJt1ii MONTA1iiA. U. S. Dept. Agr. Tech. Dul. 144, 32 p., iIIus. 1929. 
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FIELD K 

(Rotations beguri In 1912) 

Continuous Cropping 

1. Oats. 	 8. Alfalfa. 
2. Sugar beets. 	 9. Flax. 
3. Wlieat. 	 10. Sugar beets (manure).' 
4. Potatoes. 	 11. Corn (manure).3 
6. Corn. 

Two- Year Rotations 

16. Oats, corn. 	 24. Oats, potatoes. 
18. Wheat, sugar beets. 	 25. Oats (manure), potatoes. 
20. Potatoes, sugar beets. 	 26. Potatoes, corn. 
21. Potatoes (manure), sugar beets. 	 27. Oats (followed by ryeplowed under), 
22. Oats, sugar beets. 	 potatoes. 
23. Oats tmanure), sugar beets. 	 28. Wheat, oats. 

Three- Year Rotations 

30. Potatoes, oats, sugar beets. 	 32. Corn, oats, sugar beets. 
81. 	 Potatoes, oats (manl1l'e), sugar 

beets. 

FOl/,I'-Yeal' Roi.a/,ions 

40. 	Potatoes, sugar beets, alfalfa (two 44. Potatoes, oats, alfalfa (two years). 
years). 

42. 	 Oats, sugar beets, alfalfa (two
years). 

Six-Year Rotation.~ 

60. 	Potatoes, oatst sugar beets, alfalfa 67. Corn (harvested by hogs), flax, 
(three years). sugar beets, alfalfa (three years, 

61. 	Potatoes, oats (manure), sugar pastured by hogs the third year).
beets, alfalfa (three years). 

FIELD L-IV 

(Rotations begun In 1916) 

Con/.inuoll,~ CroP1 ng j 

1-a. Oats (manure). G-a. Corn (manure). 
2-a. Sugar beets (manure). 8-a. Alfalfa (manure). 
4-a. Potatoes (manure). 

Three- Yeai' Rota/,ions 

34. 	Potatoes, sugar beets, oats, ~5. Potatoes (manure), sugar beets, 
oats. 

Four- Year Rotation 

46. Sugar beets, oats, alfalfa (two years). 

Six- Ye(1r Rotations 

64. Potatoes, sugar beets, oats, alfalfa 	 ;,1' Corn (two years, harvested by 
(three years). 	 hogs), oats, nlfalfa (three years, 

pastured by hogs the third year). 

I These plots cropped continuously to wheat nnd strnw returned from 1912 to 1926; begun In their present 
rorm In 1927. 

j Oontlnuously cropped plots In Held J,..IV lIlanured every second year, beglnnlhg lu 1927; not lIlanured 
prevloas to thut time. 
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FIELD L-I 

(Rotations begun In 1927) 

Continuous Cropping 

12. Beans. 

Three- Y car Rotation 

37. Wheat, beans (manure), beets. 

Four-Year Rotations 

47. 	 Wheat (sweetclover), sweetclover 49. Wheat (sweetclover) ( sweetclover 
(pastured by sheep), corn (har- (pastured by sheep), sugar beets 
vested by sheep), sugar beets. (manure), sugar beets. 

. The arran~emen~ of ~he fields and the locations of the experiments 
III 1930 are shown III FIgure 1. . 

The cultural pra.ctices for each crop in these rotations were as 
nearly as possible uniform each year. The practices were generally 
in keeping with what are considered to be timely and good farming 
methods; and while necessarily there were occasions when it was not 
possible to perform certain operations such as irrigating and culti
vating exactly as n,ppeared desirable, the treatment for each crop was 
in general the same in all of the ~otations. While crop varieties in 
some cases were changed in order to use adapted or improved varie
ties, the variety was always the same each year in all of the rotations. 

With 1930 the original rotations in field K completed the nine
teenth year, and as the e).-periments have progressed the differences in 
returns from the different rotations have become more apparent. In 
general, the yields from the better rotations that include manure or 
alfalfa have been maintained or increased, while yields in most cases 
from continuous cropping and in short rotations that do not include 
manure or alfalfa are decreasing each year and have for several years 
been at such low levels' as to be unprofitable. 

In the following discussion, results in the rotations are considered 
under main crop heads. 

SUGAR BEETS 

Table 4 presents the yields of sugar beets in detail for the four 
years 1927 to 1930 and by 6-year periods from 1912 to 1929. By 
giving the results in averages for 6-year periods it is possible to show 
the trend of yields more nccurately than by considering each year's 
yields separately, nnd to eliminate to a In.rge extent variations in yield 
thnt might be due to sensonal differences. 

157004°-33-2 
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TABLE 4.-Annual acre yields of sugar beels· (tons) at the Il1mtley field station for 
each year from 1927 to 1930 and average .yields by 6-year periods from 1912 to 
1929 

(}oyear a venige Ro

ta· Crop sequence 1927 1928 1929 1930
tion 1912- 1918- 1924-No. 1917 1923 192'J 

--1-------------1-------------
:I Sugar beets (continuous)..................... 9.22 7.72 8.17 8.31 8.91 9.06 8.2"1 

2-a Sugar beets (manure, continuous) ••..•....... 111.31 6.87 13.76 9.87 --._--- 10.28 , 7:68 


10 .•...do '.. •..........•........••••••.•.•••..•. ....•.. 16.61 18.88 20.49 

18 Wheat, sugar beets........................... 8.44 • 1.33 6.72 2. 56 5.85
··ii~ii4.' ·Tia· --._--

20 Potatoes, sugar beets......................... 12.10 11.04 9.93 13.40 12.14 12.56 1I.40 

21 Potatoes (manure), sugar beets............... 15.64 16.74 18.75 19.66 13.85 15.18 17.16 

22 Oats, sugar beets............................. 9.77 4.82 5.04 5.18 11.09 8.28 6.59 

23 Oats (manure), sugar beets................... 15.39 14. 23 19.71 19.30 12.58 12.25 16.32 

30 Potatoes, oats, sugar beets.................... 7.80 6.04 6.2.9 10.88 7.25 8.58 7.51 

31 Potatoes, oats (manure), sugar beets. .••.•.•. 15.41 17.15 14. 57 22.18 10.87 12.53 15.25 

32 Corn, oats, sugar beets....................... 8.89 7.82 7.16 7.84 7.59 11. 21 9.07 

34 Oats, potatoes, sugar beets. ..•....•..•••...•. 10.71 4.35 5.49 5.92 13.15 7.81 

35 Oats, potatoes (manure), sugar beets......... 15.48 12.90 17.23 17.64 14.69 15.01 

37 Wheat, beans (manure), sugar beets.......... 16.84 14.15 16.00 2.1.38 , 17.59 

40 Alfalfa (2 years), potatoes, sugar beets........ 14.56 13.79 8.28 5.02 11.85 ·i2~27- 13.58 

42 Alfalfa (2 years), oats, sugar beets............ 14.24 10.55 4.00 4.70 9.69 H.13 10.27 

~ Oats, alfalfa (2 years), sugar beets. •.......••• 7.69 33.15 6.03 5.01 11.68 7.14 

47 Wheat (sweetclover), sweetclover (sheep pas· 


ture), corn (sheep pasture), sugar beets••••• 17.04 12.33 16.96 20.39 , 16.88 
49 Wheat (sweetclover), sweetclover (sheep pas·

ture), sugar beets (manure), sugar beets 
(first year) ..••••.••••••.._....•.......•••.•. 15.57 13.78 20.76 18.55 '17.17 

49 Wheat (sweetclover), sweerelover (speep pas· 
ture), sugar beets (manure), sugar beets 
(second year)............................... 18.74 15.44 21.03 22.99 , 19.55 

60 Alfalfa (3 years), potatoes, oats, sugar beets .... 14.32 11.51 7.97 15.07 9.86 13.55 13.49 
61 Alfalfa (3 years), potatoes, oats (manure), 

sugar beets................................. 19.25 10.40 17.15 16.56 14.80 Hi. 26 17.34 
64 Oats, alfalfa (3 years,) potatoes, sugar beets.... 13.75 11.10 10.42 8.00 13.58 12.61 
67 Alfalfa (3 years, third year pastured with 

hogs), corn (harvested with hogs), flax, 
sugar beets................................. 18.23 17.84 17.62 16.24 13.49 16.01 17.26 


1Manured every second year beginning in 1927; no manure previously. 

'Average yield 1924-1926, 4.70 tons; 1927-1929, 10.65 tons. 

3 Cropped continuously to wheat 1912-1926; fallow in 1027 to destroy wild onts • 

• First seeding resulted in stand failure; stand from second seeding poor. 

I Rotations started in 1927; average given is for the 4·year period 1927-1930. 


The results indicate that in the 2-year rotations not manured, 
yields have declined consistently in each period except in the case of 
rotation 20, in which potatoes alternate with sugar beets. In this 
rotation the last period c>:iJy shows a decrease and this was not nearly 
so marked as in rotations where grains alternate "lith beets. The 
results in this rotation, as well as in others where beets follow potatoes, 
indicate that this is a good sequence. The greatest decrease in yield 
occurred in rotation 22, in which sugar beets follow oa.ts. This rota
tion showed a decrease of 40 per cent. In rotation 18, in which the 
crops are wheat and beets, there was a decrease of 35 per cent between 
the first and last periods. 

In rotation 21, in which the crops are potatoel:l and beets, which 
is directly comparable with rotation 20 except that the beets receive 
n.n application of manure each year, there has been 11 steady rise in 
yields, and the average yield of beets during the period 1924 to 1929 
was 49 per cent greater than that of rotation 20. 

In rotation 23, which consists of oats (manure) and sugar beets, 
there was a Rubstantial increase in yields in the third over the first 
6-year period, although the yields were practically the same in the 
second as in the first period. During the last six years this rotation 
gave an average yield of 16.32 tons per acre, as conWl1l'ed with 6.59 
tons in rotation 22, in which the crops, oats and sugar beets, are the 

http:i2~27-13.58
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srune, but which does not receive manure. The increase, ascribed to 
theeffect of the manure, amounted to 147 per cent. - . 

Yields in the continuously cropped beet plot in field K remained 
at nearly the same level during the 18 years of the experiment. Com
parable figures are not available for the continuously cropped beets 
ill field L-IV, since this rotation was changed in 1927 and the plot 
has since been manured every second year. However, previolls to 
that time the yields were declining rapidly and during the three-lesTS 
1924 to 1926 averaged only 4.7 tons per acre. This loss in yiel was 
due to the prevalence of black-rot disease (damping off), which has 
never been serious in the continuous beets in field K. This condition 
in the beets in field L-IV has apparently been corrected to a large 
extent by the application of manUre, a yield at the rate of 11.31 tons 
having occurred the first year after manille was applied. 

In considering beet yields in the 3-year rotations not manured, 
it appears that in the case of two of these rotations (Nos. 30 and 32) 
the yields have been maintained or slightly increased, while in a 
third case (No. 34) the yield has decreased. The decline in rotation 
34 was due largely to black rot, which apparently affects beets to a 
much greater extent in all of the rotations in field L-IV than in those 
.in field K, owing presumably, to some difference in soil conditions. 
This condition is apparently overcome when manure is -applied, as 
indicated by yields in rotation 35, in which the crops and crop sequence 
are the same as in rotation 34 but in which manure is applied dIrectly 
preceding the beet. The last 6-year average yield of beets in rotation 
35 was at the rate of 15.01 tons per acre, as compared with a yield of 
7.81 tons in rotation 34. The effect of manure is apparent again in 
a comparison of rotations 30 and 31, in which the crops are the same 
and the only difference in treatment is that manure is applied to the 
land for the beet crop in rotation 31. (Figs. 2 and 3.) Yields in 
the latter rotation increased consistently in each period and during 
the last six years averaged double those of rotation 30. 
. In the 4-year rotations the yields of sugar beets were maintained 
or slightly increased except in No. 46, in which sugar beets follow 
alfalfa directly and in which yields showed a marked decline in the 
sh: years 1924 to 1929. Here, again, in recent years there has been 
serious injury to the beet crop due to the presence of black rot. In 
rota,tion 40, in wllich the sequence is two years of alfalfa followed by 
potatoes and sugar beets, there has been a slight increase in the beet 
yields through each 6-year period. As compared. with beet yields 
III rotation 20, in which the crops other than alfalfa are the same, 
the yield of beets in rotation 40 during the last 6-year period was 
slightly more than 2 tons higher, presumably owing to the effect of 
the alfalfa. Comparing yields in rotation 42 with those in rotation 
22, in which the crops except alfalfa are identical, it is foUnd' that 
during the last sLx years beets in No. 42 outyielded those in No. 22 
by 3.68 tons per acre, while during the earlier years of the experiment 
the yield of beets in the rotation containing alfalfa wns less than that 
in the 2-year rotation of oats and beets. Although rotations 47 and 
49 have been under way only four years, it is apparent from results 
so far obtained that the use of sweetclover (pastured by sheep), coni 
(harvested by sheep), and bnrnyal'd manure have had a definitely 
beneficial influence upon the yield of the succeeding beet crops. Four
year average yields of beets In these rotations have been from slightly 
less than 17 to more than 19.5 tons per acre. Rotation 37, in which 
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the j}rops .o.rewheat, beans (ma~til'e)i 8Jld su~a! beets, has al~o given
almost umformly good returns smce the rotatIOn was sta.rted, 1D 1927. 

FIGURE 2.-Sugar beets jn rotation 30, in which tha CfQPS are potatoes, oats, nnd sugar beets. The 
beets in this rotation returned an ayerage annual yield of 7.51 tons per acre during the six years
1924-1929, n.~ compared with an ayerageyield of 15.25 tons from rotation 31, in which the beets were 
manured each year 

The beneficial effect upon yields of sugar beets of the use of both 
alfalfa and manure is indicated in the returns from the 6-year rotations 

FIGURE a,-Sugar beets in rotnUon 31, In wIJich the crops are potatoes, onts (manure), and sugar 
beets. The a\'erage nnnual yield Cor tho six years 1924-1929 was 15.25 tons per acre 

61 and 67, In rotation 61 the yields have increased consistently from 
the beginning. In tIlls rotation, in which the crops are three years 
of alfalfa followed by potatoes, oats, and sugar beets, manure is 
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applied preceding the beet crop, Rotation 60, which has the same 
ctops"-1)ut is not manured1 retlirned a yield. of beets of nearly 4 tons 
less; .(Fig~ 4.) Comparing the yields from these rotations respec .. 
tively with those from Nos. 30 and 31, which have the same crops 
except alfalfa, it is seen that aUalla and manure markedly benefit the 
yields of beets. . 

Rotation 67, in which the third-year alfalfa and corn are pastured 
by hogs, i8 not dir&tltly comparable with any of the other rotations, 
bu,t. the ihcre~singly' high yields of sugar. bee~s in this rotation indic!tte 
the· value of mcluding alfalfa and of usmg livestock to graze some of 
the crops in the rotatIon. 

Incomparing yields in rotation 64 with those in rotation 60, between 
which rotations the only difference is the sequence of the crops, it is 
observed that there was a slight drop in yields in .rotation 64 during 
the last 6-year period. Beets in rotation 64 outyielded those in 
rotation 34. by nearly 5 tons to the acre during the last six years. 
This is apparently due to three years of alfalfa in the longer rotation. 

POTATOES 
" 

The yields of potatoes in the irrigated rotations are given ill Table 

5 in detail for the years 1927 to 1930 and by 6-year periods for the 

years 1912 to 1929. 


TABLE 5.:--Annual acre yields 0/ potatoes (b·ushels) at the Huntley field station for 
each year from 1927 to 1930 and average yields by 6-yearp~od8 from 1912 to 
1929 

1 6-year a"l!rnge 

tfon Crop sequeuce 1927 1928 1929' 1930 

No. 1912- 1918:- 1924

1917 1923 1929 


Rota-; 

4 Potatoes (contlnuous} _________• _______•_____ 104. 7 H2. 0 141.3 125.3 173:6 159.4 111.24-11 ___ .do_____________________________________ '162. 7 155.3 
222. 0 235.3 232..9 "162. 9 20 Beets, potatOIlS'__ •_____________________ •__. ___, 188. 0 75.. 3 ------
155.:l 120.0 245.2 222.8 151.9

21 lleets, potl>toes (manure) _______•______ ._._ 177_3 236.0 262.7 271.6353.3 203.6 256..924 Oats, .Potatoes ______..________________________ 115.3 106. 6 154.0 124.0 248.2 190.7 140.6
25 Oats tmanme), potatoes _______ . ____________ 277_3 233.3 281.3 350.0 327.. 8 325. 5 285.226 Com, potatoes ______________. _______________ 137.3 128. 6 

159.3 150.0 233.1 184. 0 130. 827 Oats (rye), potatoes_____________________.___ 74. 0 120.6 12-1. 7 85.3 75.8 114.9 lDaS30 Oats, beets, potatoes ____________________---__ 154. 0 122. 6 156.'6 200.0 196.1 188.5 148.,9
31 Oats (manum), beets, potatoes _______________ 190. 0 186.6 153.3 251•• 179.3 182. 9 liQ334 Beets, oats, potatOe5. ______________________ ·190. 0 133.3 172.7 191.3 - ... ---... - 266_5 215.(J
35 . Beets; cats (man~), potatoes_______________ 268.7 282. 6 348.7 27-1.7 297.8 326. 5
4(J Beets; alfalfa (2 years), potatoes _____________ 252. 7 196.0 262.0 267.3 -239:6- ' 273.. 1 277:1-He Oats, alfalfa (2 years), potatoes_______________ 216.6 192. 0 192.7 2"29.3 180;5 208_2 217.2 
60 Oats, beets, alfalfa (3 years), potatoes_______ 287.3 254. t) 268.0 295.3 289.0 28(U 281.6 

61 Oats (manure), beets; al!alfa (3 years), pota

339.3 .369.3\.3OS.8 310•. 1 :;00.6351. a _______&! B=;oatS;;.jf,jjfu~(3Ye&sy:potatoeS=:=::::: ~g I1 
~g 294.1 29LG 316.1 

1 Manured every second year b!l!,'inning in 1927; no manure previOUsly . 
• Average, 19U-1926, 145.8 bushels; 1927-1929, ISO bushels. 

The resillt!'l indicate. th~t based uJ?On 6~year averages yields. have 
shown. a consIStent decline ill tha continuously cropped plot and ill the 
2-year and 3-year simple rotations, while in the rotations that incluQ,e 
manure or alfalfa, or both, yields han either been maintained near 
theor~al levels or have shown some increase in the later years of 
the experiment. Apparently, potato yields have been more favorably 
influenced by the effect of alfalfa in the rotations than by the use of " 
manure. It must be noted, however, that in most of the manured 

.:rotationsthe milonure1s applied from two to five years preceding the 
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crop of potatoes; but even in rotations in which manure is applied 
immediately preceding the potatoes the yields in only one of the three 
rotations thus treated have tended to inerease during the last 6-year 
period. This increase. in yield occurred in rotation 35, in which 
the crops are sugar beets, oats (manure), and pot.atoes. In rotations 21 
and 25,·in which manure is applied directly preceding the potatoes, 
the yields were slightly less during the last 6-year period than in the 
first. 

The lowest yield has resulted consistently from rotation 27, in 
which potatoes follow oats, with rye seeded in the oat stubble and 
plowed under for green manure' the following spring before potatoes 
are planted. This appears to be a particularly poor pmctice, prob
ably owing to the fact that in spring plowing in th.3 heavy soils of this 

FIGURE 4.-Sugar beets in rotation 61, in which the crops are alfalfa (three years), potatoes, oats 
(manure), Bnd sugar beets. The average annual yield of beets in this rotation over a 6-year period 
was 17.34 tons per acre, as compared with 13.49 tOllS in rotation 60, which is not manured, and 7.01 
tons in rotation 30, which (.!Ontains neither mllnurenor allalfa 

field it is found difficult to obtain a satisfactory seed bed and the 
stand of potatoes has frequently been poor. 

Continuous cropping to potatoes resulted in a steady decline in 
yieL,ls during each 6-year period. In one continU{)Usly cropped plot 
manure was applied every second year beginning in 1927, although 
prior to this time the plot was not manured. The crop showed a 
marked response in increased yields when manure was applied. 

The beneficial effect on the yields of' potatoes when alfalfa is in
cluded in the rotation is indicated in a comparison of alfalfa rotations 
with rotations that do not include alfalfa but are otherwise identical. 
The average yield of potatoes in four alfalfa rotations during the last 
6-year period was 271.4 bushels per acre, while the average yield from 
four comparable rotations that did not contain alfalfa was 152.9 
bushels, an increase in favor of the alfalfa rotations of nearly 78 per 
cent. 

The effect of manure in the rotation on the yields of potatoes is 
indicated in a study of five pairs of comparable rotations. In each 
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pair the crops nrc identical, the only differellce being that mallure is 
applied in one and not in the other. The manured rotations during 
the last 6-year period gave an average yield of 269.7 bushels per acre, 
while the unmanured rotations gave an average yield of only 187.6 
bilshels per acre. The increase in favor of the manured l'Otations 
amounted to 82.1 bushels, or 43.8 per cent. 

, I 

OATS 

Yields vf oats in the irrigated rotations each year for the years 1927 
to 1930 and by 6-year periods from 1912 to 1929 9J"e given in Table 6. 
Comparatively low yields have occurred in the 2-year rotations with
out manure, and tho returns in these rotations have usually shown a 
decline each year during the later years of the experiment. In a rota
tion of wheat and oats, yields have been practically at the same tow 
level as in the continuously cropped oats. In both of these rotations 
in recent years wild oats have become a serious factor adversely 
affecting yields. 

TABr.E 6.-Annual acre -yields of oal.~ (bushels) at the Huntley field station for each 
year from 1927 to 1930, and average yields by 6-year lJer10ds from 1912 Lo 1929 

Rota
tion 
No. 

Crop sequence 1927 1928 1929 1930 

6-year a vemge 

1912 1918 1924
1917 1923 1929 

1*ri'N;ti,,-
Il~
'W-'!f' 

"i.!.:Jiir-': 

I 
l-a 

16 
22 
23 
24 
25 
27 
28 
30 
31 
32 
34 
35 
42 
44 
40 
60 
61 

64 
69 

Oats (coutluuous) _____________________ ._. ___ . 
_____do ________________________ •___ •_______. __ 

~~~;~.~;oiiiS~=======:::::====::=====::==:Sugar beets, oats (manure) . __________________
Potatoes, oats ________________________________ 

Potatoes, oats ~manure)----------------------Potatoes, ants rye, green manure) _________ ._
Wheat, oats ____. _____ . __________________ . ____ 
Sugar beets, potatoes, oats ________ •__________ 
Sugar beets, potatoes, oats (manure) __ . ______
Sugar beets, corn, oats _______________________ 
Potatoes, sugar beets, oats ___________________ 
Potatoes, sugar beets, oats (manure) _________
Sugar beets, alfaUa (2 years), oats ____________ 
Alfal!a f2 years~, potatoes, oats _______________ 
AUal!a 2 years, sugar beets, oats. ___________ 
Sugar beets, alfalfa (3 years), potatoes, oats ___ 
Sugar beets, alfalfa (3 years), potatoes, oats (manure)________________. _________________ 
Alfalfa (3 years), potatoes, sugar beets, oats._. 
AlCalCa (3 years), third vear pastured with 

hog:;, corn (2 years, harvested with hogs), oats_______________________ .________________ 

37.8 
' TJ.8 

76.2 
95:0 

104.9 
81.2 

lOS. 7 
61.6 
43.0 
57.5 
83.7 
64.7 
83.8 
95.0 

116.2 
116.2 
106.2 
121.2 

115.0 
00.2 

100.2 

35.6 
+1.3 
63.8 
92.5 

103.5 
83.8 

132.5 
63.5 
56.5 
78.8 

107.5 
57.5 
63.8 
86.3 

120.0 
130.0 
127.5 
137.2 

130.0 
lOS. 8 

123.8 

-
25.0 
63.8 
57.5 
70.0 
71.3 
62.5 

100.3 
42.5 
30.0 
62.5 
63.8 
46.3 
76.3 
so. 0 

102.5 
83.8 
92.5 

103.8 

138.3 
92.5 

112.5 

--I---
31.3 134.1 37.4 33.6 
43.8 

--68~8-
60.3 351.6 

72.6 65.6 61.5 
ii.5 87.5 83.8 76.0 

101.0 78.7 74.3 87.2 
70.5 83.4 71.6 71.9 

116.1 91. 7 79.2 102.6 
40.6 61.3 57.4 56.1 
26.0 137.3 '45.9 41.2 
68.6 68.5 60.6 60.0 
67.0 74.3 64.9 SO. 8 
60.1 63.5 52. i 52.9 
65.8 ------ 89.2 71.9 
91.4 91.3 81.0 

lOS. 6 83.5 88.5 102.2 
10..... 8 75.8 80.4 101.0 
110.6 88.5 105.4 
123.9 85.3 00.4 114.9 

136.3 93.5 88.2 118.2 
95.6 88.7 99.1 

113.9 
I 

00.0 107.3 

I No crop in 1916. 
, Manured every second year beginning in 1927; no manure previously. 
3Avemge, 1924-1926, 42.6 bUJheIs; 1927-1929,60.6 bushels. 
1No crop in 1916 and 1919; 5-year avemge. 

In the 2-year rotn,tions in which oats follow a cultivated crop, 
yields have been slightly higher following sugar beets than following 
potatoes or COl'll. This has also held true in 3-year rotations in which 
these crops precede oats. 

The use of manure in the rotation has in all cases had a stimdating 
effect on yields of oats, although manure is not applied direci-Iy to 
this crop but is used in the rotation from one to five years preceding 
the oats, depending upon the length of the rotation. In five rotations 
in whi(lh no manure was used the average yield of oats during the 6
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year period 1924 to 1929 WIlS 80.4 bush0ls per acre. In five com
parable rotations in which the crops were identical with those in the 
fustfive rotations but in which manure was applied at some period in 
the rota:tion, the average yield of oats WIlS 94 bushels per acre. This 
was a difference of 13..Q lLushels, or an increllSe of 17 per cent in favor 
of the manured rotations: 

The lise of alfalfa in the rotation hIlS resulted in still greater in
creases in yields of oats than has the use of manUre. In most cases, 
however, alfalfa is only one crop removed from oats, and in one case 
oats directly follows this crop. In five pairs of comparable rotations 
oats yielded during the last 6-year period in rotations without alfalfa 
at an average rate of 73.4 bushels per acre, while in rotations that 
include alfalfa the average during this time whs 107.1 bushels, an 
increase of 33.7 bushels peracrc, or 46 per cent. In general, the 
yields 'ofoats in rotations that include alfalfa or manure or both have 
tended to increllSe during the last 6-year period over yields obtained 
during the first or second 6 years, while in the 2-year and 3-year 
rotations not so treated the yields have declined as the experiment has 
progressed. 

CORN 

Corn is a crop of minor importance in this section and occurs in 
only nine of the rotations. In two of these the corn is pastured by 
hogs and in another by sheep. The results from these pastured 
plots are considered in this report under "Pasturing irrigated crops 
by hogs and sheep" (p. 22). Results from the haryested plots a·rp. 
gIven in Table 7. 

Yields of corn have been maintained at near the original levels 
in the 2-year and 3-year rotations, as indicated by aver~e yields 
during· the three 6-year periods. Corn in a 2-year rotation with 
potatoes has outyielded corn in a rotation with oats by about 10 
bushels per acre, and this difference has been fairly constant through
out the 18 years of the experiment. Corn following beets in a 3-year 
,.<.>tation of oats, sugar beets, and corn has given a lower return 
during each 6-year period than hIlS corn in the rotation with potatoes. 
The lowest yield was obtained in the continuously cropped plots, 
and these have shown a marked decrease during th 'last period. In 
rotation 6-a there was a marked response in yie~ ( when manure 
was applied in 1927 and 1929. The average yield for the 3-year 
period 1924 to 1926 was at the rate of only 30,5 bushels, while the 
average yield for the three years 1927 to 1929, in which manure was 
applied in two of the three years, was increased to 43.8 bushels. 

'WHEA'r 

Wheat is fP'own in but three of the rotations that were started in 
1912 and is lllcIuded in three of the rotations begun in 1927 in field 
L-I. Yields of wheat each yen,r from 1927 to 1930 and by G-year 
periods from 1912 to 1929 are given in Table 8. 
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TABLE 7.-Annual acre yields of corn (bushels) al the Huntley field station for each 
year from 1927 to 1930 and average yields by 6-year periods 

6-year average 
Rota

tion Crop sequence 1927 1928 1929 1930 
No. 1912- 1918- 1924

1917 1m 1929 

--1-------------11-------------
6 COrll (continuouslr)________________________ 24.5 22.7 10.1 24. 2 32.8 28. 7 19.3 _____do_______________________________________ 1 39.8 _______ 4&.86-a 44.3 47.3 42.4 37.1

Corn (manure) continuously _____________._•.•_.___•11' 63.6 46.1 59.3 356.3Oats, corn. __._._____._. ___ •__. ______•___._.. 27.3Ifj 41.3 23.3 41. 2 35.1 39.6 32.6Potatoes, corn ____________________________ .__ 37.526 45.6 38.3 46.4 43.9 48.:1 43.3 
32 Oats, SUb'llr beets, corn. ___.•_•.__. ___._•••_.. 42.61 41.8 25.9 37.3 30.1 45.9 37.5 

1 Manured evelY second year beginning in 1927; no mnnure previously. 
• Rotation slnrted in 1928. This plot cropped continuously to wheat from 1912 to 1926, inclusive. Fill

low in 1927 to destroy wild oats. 
, Average 19"..8 tc 1930, inclusi\·e. 

Yields in the continuously cropped plot and in the 2-year rotation 
No. 28, in which whea.t alternates ,,,ith oats, have been extremely low 
almost from the beginning of the experiment. Soon after these 
cropping systems were begun these plots became infested with wild 
oats, which has been one of the chief factors in limiting yields. Yields 
in rotation 18, in which wheat alternates with sugar beets, have been 
maintained at near the same level during most of the years of the 
e:xperiment. 

In rotations 37, 47, and 49, which were started in 1927 and in 
which wheat in each case follows sugar beets, wheat occupies a more 
favorable place in the rotation, and increasingly high yields have 
been obtained during the four years. 

TABLE S.-Annual acre yields of wheat (bushels) at the Huntley field Illation for 
each year from 1927 to 1930 and auerage yields by 6-ycar periods from 1912 to 
1929 

Yield, bushels per acre 

Rota· 6-year average tion Orop sequence 
No. ------1927 1928 1929 1930 

1912- 1918- 1924
1917 1923 1929 

3 Whent, continuous. _________•••_____. __ •._.• 5.8 19.3 9.3 11. 1 21.1 18. 0 13.6
18 Sugar iJe<Jts, wheat.___._.__•____.._._._._._. 45.0 35.4 36.7 34.0 37.3 29.5 37.328 Onts, wheat ••••_____. ____•__.•___•______._.__ 11.5 22.9 Il.3 16.8 17.4 19.4 15.7
37 Beans (munure), sugar beets, wheat._____..__ 33.5 42. 0 36.7 47.5 139.9 
47 Sweetclover (pastured by sheep), corn (har· 

vested by sheep), sugar beets, wheat (sweet· clover).•__. ___. ___ .._________•_______•___. 28.7 36.0 31.3 43.4 ------- .._..._/ 134.9 
49 Sweetclover (pastured by sheep), sugar iJe<Jts 

(manure), sligar beets, wheat (sweetclover). 29.3 46.0 41.3 49.9 141.6 
f 

1 Rotations started in 1927; average yields are for the 4-year period 1927-1930. 

FLAX 

Flax appears in but two cases in the rotation experiments. In one 
case it is grown continuously on the same plot and in another in a 
6-year rotation of alfalfa (three years), corn, flax, and sugar beets. 
In tIllS rotation the third-year alfalfa and the corn are harvested by 

1579Ot°-33-3 
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..hogs. Exceptionally high yields of flax have been obtained in this 
6-year rotation. Returns from continuous cropping were low after 
·the first two or three years, and during the last 6-year period the aver
age yield was only about one-half the yield during the first 6-year 
period. 

Yields in the 6-year rotation would indicate that flax might be 
grown with ,the expectation of obtaining satisfactory yields on irri
gated lands under certain favorable conditions. There are, however, 
some difficulties in handling ilax as an irrigate] nrop unless the field 
is unifo:tmly drained so that maturity of the crop is uniform. The 
presence of low, poorly drained spots in a field causes continued 
blooming and uneven ripening of the crop. 

Yields of flax for the years 1927 to 1930, as well as average yields by 
6-year periods from 1912 to 1929, are given in Table 9. 

TABLE 9.-Annual acre yields of flax (bushels) at the H1tntley field station for each 
year from 1927 to 1930 and average yields by 6-year periods from 1912 to 1929 

I 6-year average 
~ota-

tlon Crop sequence 1927 1928 1929 1930 
No. 1912- 191&- 1924'

1917 1923 1929 

---.----- ----
Flax (continuous) ••• _________________ •_______ 


67 Sugar beets, alfalfa (3 years, third year pas
tured by bogs), corn (harvested by hogs), 


9 4.3 6.3 4.3 7.4 10.8 6.4 5.3 

filL"__ • _______• ___________ •• ___ • __ •• ________ 33.2 27.4 22.9 22.6 29.9 21.1 25.S 

BEANS 

Beans were not included in any of the original rotations, as this crop 
has not been of local importance until within recent years. A 3-year 
rotation of sugar beets, wheat, and beans (manure) was started in the 
new rotations in field L-I in 1927. Also beans are grown continuous
lyon one plot in this field. The varie'/iy grown is Great Northern, 
which is the principal variety in the locality. Satisfactory yields were 
produced during the four years both in the continuously cropped plot 
and in the rotation, although there was some evidence of injury from 
~osaic disease in the plot continuously in beans the last two years. 
Yields and related data are given in Table 10. 

TABLE lO.-Annual acre yields of beans (bushels) in the irrigated rolat·ion experi
ments at lhe Huntley field slation, 1927-1930 

Rota'j
tiOll Crop sequ)nce 1927 1928 1929 1930 Average 
No. I 
~I Deans (continuollS) ________ -------------.-------•••_.. 41.1 30.4 31.1 37.1 36.4 

37 Sugar beets, wheat, beans (manure) .._....._____ ...... 41.0 34.1 38.9 42.1 40.0 

MAXIMUM CROP PRODUCTION 

A cropping experiment to test the maximum yielding capacity of 
irrigated soils at. the Huntley station has been under way since 1926. 
In this experiment it has been the aim to embody such cultural meth
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ods and crop sequences ItS have been found conducive to high yIelds in: 
the older irrigated rotation experiments and in other cropping work 
of the station. 

The experiment involves the use of ekwen U-acre plots, and seven 
crops of local importance are grown in a combination of two rotations, 
although slight changes have been made in the crop seqU(lDce at 
various tinles. The entire series was in alfalfa for several years prior 
to beginning the experiment. During 1926 and 1927 seven plot.':! 
remained in alfalfa, and the other crops included in the series during 
these two years were corn, potatoes, oats, and sugar beets. In 1928 
wheat and beans Were added. From 1928 tio 1930, inclusive, two of 
the five alfalfa plots were broken up each year, one being followed by 
com and the other by potatoes. Oats followed corn and beans for .. 
lowed oats. Beets were grown after potatoes, and wheat after beets. 
Before plowin~ in the fall, manure at the rate of 16 spreader loads per 
acre was applied to the plots to be planted to cultivated crops. For 
the grain crops the land was not manured orplowed but was prepared 
by the use of disk and harrow or duck-foot cultivator and harrow 
immediately before seeding. ]n 1930 for the :first time treble super
phosphate was applied at the rate of 100 pounds per acre to sugar 
beets, wheat, and oats at the time of seeding. Table 11 presents the 
yields obtained in this e:\.lleriment .. 

TABLE ll.-Annltal acre yields ,in mux£ITLuITL crop-production exper£ment at the 
Huntley field stat'ion, 1926-1930 

Crop 1926 1927 192'1 1029 1930 Average 

------------1---1---------------
Alfalfa, third year................... tons•• '''''''''' 5.86 5,88 5,92 6,98 6,16 
Corn.............................bushels.. 72. 5 65.7 69,2 60,4 60,0 65,6 
Potatoes.....................__.....do.... 490,6 560.0 492.6 56.1,7 336,0 488,6 
Oats. __.......... __...........__....do.... 92,5 121.2 136,3 12'1,7 121. 6 120,1 
Sugar beets ........................tons.. 22.34 2'2,00 22,00 19.96 24,51 22.lti 
'Vheat...........................bushels...................... 65,3 58,0 76,6 66.6 
Beans..............................do..............;.......... 48,3 48.9 42,7 46,6 

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

Except for seasonal variations, yields have been fairly uniform. 
The years 1929 and 1930 were not especially favorable for corn, and 
the yield of 60 bushels in each of these years was less than during the 
preceding years. In both 1929 and 1930 it was necessary because of 
drought to irrigate early to provide moisture for seed germination, and 
this situation reacted unfavorably on stands and on the early growth of 
some of the crops. A comparison of aver~~e yields in this experiment 
with the averages obtained on the Huntley project over the same 
period indicates that the irrigated lands of the project have possibili
ties of producing yields .materiaUy in excess of those formerly con
sidered possible. 

EXPERIMENTS WITR BEANS 

Experiments with field beans have been carried on at the Huntley 
station in cooperation with the Montana Agricultural Experiment 

, Station since 1925. These experiments have included tests of a large 
number of selec~ions, comparative-yield tests with dry-land and 
irrigated seed, and fertiliZer tests, all with the Great Northern variety. 
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BEAN SELECTHlNS 


. Begi,nning in 1925, a large number of individual plant selections 
of Great Northern beans have been made each year. These selections 
were made with a ~~w to improving t7Pe, yield, and disease resistance 
of this variety. The diseas.e \~hiefly considered is mosaic. All 
selectiolls were grown the first year in 40-foot rows, and those that 
appeared to warrant further trial were grown in succeeding years in 
1a~er plots for comparative yield tests and observations on disease 
reSIstance. 

During the first yearlS of this selection work, disease did not appear 
to be a serious factor in any of the selections; but in recent years it 
has become more prevalent, and because of this many of the seiections 
that had previously been considered to be of some value from the 
standpoint of yield were discarded in 1930. A small number of the 
earlier selections that appear i;o be compl1.ratively free from disease 
and that. yield well are being retained for further trial. 

In most commercial fields of Great Northern beans two distinct 
types of pods are found. One of these is of che clear, wax type, and 
the other is heavier and has bluish stripes. Beans of each of these 
types were selected in 1924, and these have been grown in comparative 
yield tests each year since that time with the excepti.on of 1929. 
Yields obtained in this test are given in Table 12. The results 
indicate that the clear-pod type has returned unifo~mly higher yields 
each year. 

TABLE 12.-Comparatiue annual acre yields of clear-pod and striped-pod type 
Great Northern beans (pounds) at the Iltwtley field siation 1925-1930, excluding 
1929 

Type 1925 1926 1027 1928 1930 Average 

-------------1---;--------------
2,264 1,490 2,842 1,707 1,517 1,9M 
J, !J.li 1,400 2, 602 1,543 1,406 1,7i1l 

IURlGATED AND DUY-LAND BEAN SEED 

Yield tests of Great Northern beans from seed gro,vn on irrigated 
land in comparison with dry-land seed have been conducted for four 
years, beginning in 1926. The seed used in this test was produced 
originally from the same source. Observations on disease conditions 
indicated that the beans grown from dry-land .seed may have been 
somewhat less affected by bean mosaic. In three of the four years of 
the eA-perlment the yields were in favor of the dry-land seed, although 
the average yields for the four years are slightly in favor of the 
seed grown under irrigation. The results thus far do not indicnte 
that there is any significant difference. The yields are given in 
Table 13. 

TABLE 13.~Average anmwl acre yields of beans (pounds) from seed grown under 
irrigation and under dry-land condilion,~, Huntley field station, 1926, 1927, 1928, 
and 1930 

Source of seed 1020 1027 1028 19.10 A vcrngc 

---------------1-------------- 
lrrigated___.__ ________ __ _____ _____ ______________ _____ I, 564 2,860 2,113 1,574 2,030-Dry land _. _____________________-______ ._____________ 1,0:12 

2,525 2,285 1,608 2,012; 

http:excepti.on


r-;;\;--:' 
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FERTILIZER EXPERIMENT 

In 1930 a test of phosphate fertilizer for beans 'was begun. This 
fertilizer was a treble superphosphate analyzing 42 per cent available 
phosphoric Rcid and was applied at the rate of 100 pounds per acre 
at the t.ime of preparing tbe seed bed. In this test two plots were 
fertilized and hi() check plots were not fertilized. The ave:rage yield 
of the fertilized !plots was at the rate of 2,240 pounds per acre, and 
from the check plots the average yield was 2,224 pounds, a difference 
not sufficient to be significant. 

BXPERIMENTS WTm SUGAR BEETS 

FER'l'lLIZER EXPERIMENT 

In 1929 and 1930 an ex-perirnr6nt with commerciul fertilizers for 
sugar beets was conducted in cooperation with the Division of Soil 
Fertility of the Bureau of Ohemistry arId Soils. This experiment is
the standard "triangle" ex-periment carried on. by this bureau in 
several west~rn beet-growing sections and includes the use of nitrogen, 
phosphoric acid, and potash fertilizers in various proportions as well 
as each fertilizer element separately. The fertilizer was applied in 
one operation with the seed at the time of seeding and was used at 
the Il'.ate of 200 pounds total or 40 pounds of plant food per acre. 

In 1929 the results indicated that where superphosphate was 
applied increases in yield varying from 2,5 to 5 tons per acre were 
obtained, while from the nitrogen and potash fertilizer there was 
apparently no response in yield of beets. In 1930, when the ex-peri
ment was conducted in a different field, there were no significant 
differences in yield that might be attributed to the effect of the 
fertilizers. 

In both years the method of applying the fertilizer directly with 
the beet seed was satisfactory and produced no bad effects except on 
plots where nitrogen fertilizer was applied at the heavier rates. In 
these cases the stands were not satisfactory, and the fertilizer appar
ently had a depressing effect on the early growth of the beets. On 
the plots on which superphosphate and potash were applied perfect 
stands were obtained each year, and in 1929 the early growth of 
beets on the phosphate plots was more vigorous than that on adjoining 
unfertilized plots. 

METHOD OF THINNING 

In 1926 and 1927 an experiment was conducted with sugar beets 
to determine the effect on yield of leaving the larger plants at thinning 
time. Commonly not much consideratioh is given by laborers to the 
size and vigor of the plants that are left, so long as the stand approxi
mates the desired distance of 12 inches apart in the row. In this 
ex-periment special care was taken in one case to leave the larger and 
more vigorous plants, while in another case for comparative purposes 
the beets were thinned in the usual way. The experiment was con
ducted in duplicate, and in all respects other than in the thinning 
the cultural operations were uniform. Yields are presented in Table 
14. In both years the results were in favor of the plots on which the 
large beets were left at thinning, the average difference amounting to 
i ton per acre in the two seasons. 



353, U. S. DEPT. OF AGRICULTURE 

, l4.-Annual acre yields oj sugar beets (tons) in method-oj-thinning experi
ment, with the different methods oj thinning at the Huntley field station in 1928 
and 1927 . 

~se PI8nts........_....._~~~~~~~.~(.:~~~:i:~...._...__........._._._...ll:~3211:~61 1Ave::~:7 

~,1ants not selected•••.•_ ••••_••.•••_•.••• __._._•••__••_•••...• __ •. __••.• 14.92 lB. 4716.01 

FERTlLlZlj:R TESTS WITH POTATOES 

Tests. of commercial nitrogen fertilizer for potatoes were made from 
1927 to 1929, inclusive, IlJld of superphosphate in 1929 and 1930. The 
nitrcgen fertilizer was in the form of ammonium sulphate and was 
applied at the rate of 400 pounds per acre directly to the potato row at 
the time ~f plllJlting. The IllJld used in the uitrogen experiment had 
never bean cropped to alfalfa but was manured for the crop preceding 
each crop of potatoes. The crop preceding potatoes for 1927 was 
sugar beets, IlJld for 1928 and 1929 the preceding crops were beans 
each :Ve,ar. The results are given in Table 15. 

TABLE I5.-Annual acre yields oj potatoes (bushels) in nitrogen Jertilizer tests at 
the Huntley field station, 1927-1929 

1400 pounds......~=~~~~~~~:.~~~~~~~~c.~~~.~~:_..-..-..-.-...-.-..-..-..1_1-:-:'-71-1:-:-.-31 ::r.I-A-ve-:-:.-l'5 
No fertilizer.................................................... 386,6 393"!j 367.5
322. i 

Table 15 indica.tes tha,t in 1927 n,nd 1928 there was a marked in
crease in yield in favor of the fertilized plots, the average for the two 
years amounting to nearly 100 bushels per acre, while hl 1929 the 
yields from the fertilized and check plots were approxinlately the 
same, the slight difference being in favor of the check plot. The 
average difference in fa,vol' of the fertilized plot for tru'ee years wns 
at the rate of 64 bushels per ncre. 

The phosphorous fertilizer used in the experiment in 1929 n.nd .1930 
was treble superphosphate, testing about 43 per cent ayailable phos
phoric acid. This fertilizer was applied at the rate of 100 pounds per 
acre directly at the time of planting. The results of the two years' 
tests ns presented in Ta.ble 16 indica,te tho.t there was only a slight 
increase in yield due to the effect of the fertilizer, the average differ
ence in yield between Lbe fertilized and check plots amounting to 13.1 
bushels per acre. 

TABLE 16.-Annual acre yields oj potatoes (bushels) in phosphate fertilizer test at 

the Huntley field station, 1929 and 1980 


~'ertiUzcr llcr ncre ___ ~. ~I~~~ 
lOOJlounds ••• " ....................".' , ... , ...... " ... ~ ... __ ,~ " •• , 410,6 39(1.6 403.6 

Nofcrtili"cr.....................:::.::.::::::.::: ... ~.. ...................... 306,0 385.0 :190.5 


PASTURING IlUUGATED CROPS BY HOGS AND SHEEP 

In certain of the irrign,tecl rotations livestock is used to graze fllfalfa 
and sweetclover and to hn,rvest corn. Hogs are used in l'otations 67 
fl.nd 69 to graze the third-year aIfttlfa. !LDd harvest the corn cl'op,;while 
sheep a.re used in rotations 47 and 49 to g1'll,ze sweetclover and in rota
tion 49 to ha.rvest corn. Rotations 67 and 69 are 6-yeuT rotations, 
the formel' including three years of nlfnUa followed by corn, fia.'{, nnd 
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sugar beets, and the latter comprisin~ three years of alfalfa followed 
by corn two years and oats. RotatlOn67 was started in 1912 and 
rotation 69 in 1917. In rotation 47 the crops are wheat, sweetclover 
(pastured by sheep), corn (harvested by sheep), and sugar beets. 
Tile crops in rotation 49 are wheat, sweetclover (pastured by sheep), 
sugar beets, and sugar beets (manured). These rotations were 
started in 1927. 

ALFALFA, FIELD CORN, AND RAPE FOR HOOS 

The pa:;;ture season for alfalfa in rotations G7 and 69 is divided into 
two periods. FnU pigs that have,heen carried through the winter on a 
maintenance ration are used during the first period. They are started 
on the alfalfa at the beginning of the pasture season, which is usually 
about May 5, and remain until about July 1. For the remainder of 
the Geasonr which usually extends to September 10, spring pigs are 
used on the pasture. The pigs while on the alfalfa pasture are fed 
corn at the rate of 2 pounds of corn for each 100 pounds live weight of 
the animals. When placed on pastme, the fall pigs weigh from 100 to 
125 pounds each and the sprrng pigs about 50 pounds. Five fall 
pigs and eight spring pigs are used on the X-acre plot, so that the 
pasture has a carrying capacity of from 2,000 to 3,000 pounds live 
weight of pigs per acre. The results of pasturing alfalfa by pigs are 
given in Table 17. The difference in rate of gain between faU and 
spring pigs is attributed to the difference in size of the pigs when 
stftrted on pasture. 

TABLE 17.-Results of pasturing third-year alfalfa eX-acre plots) in irl'igated 
rotations by eight. spring and five fall pigs receiving a 2 per cent ration of 
corn on pasture at the Huntley field station, 1927-1930, and for the 17-year period 
1911,--1930 

Totnl weight Oain in weight of pigs Corn ration per 
Pnstur_I----,---I--..----- 100 pounds of 

ing A "erago daily gainField and year 
periods InI'tl'a1 Fm' al T tnl 

o Fnll Spring F .. 
pigs pigs 1111 Spnng

pIgs p1b'!l---------------------------_._-
Dovs POI£7Iris Pounds Powtld., Pounds POItnri Pounds PounthK,l921-._____________________________ 129 1.000 1,7().j ;().j 1.21 0.62 211 259 

tK,1929_______________________________l:::~~================:=::::::==== 123~~~ J,I24 1.843 ~ 1,17t~ : ~till t~ 719 ~ 193.71 315 ~ 
b 1929_______________________________ 123 1,091 1,701 700 1.16 .69 310 199 
.K. 1930_______________________________ 126 1,095 1,835 740 1.23 .71 250 234
L, 1930________________._______________ ~ 1,092 1, 77:l ~.....::..::.~~~ 

Average, 1914-1930_____________ 131 944 1,545 601 1. 01 I .54 393 

In rotation 67 the pigs from the alfalfa pasture are used after the 
pasture season to "hog off" the plot of corn. Five pigs are used on 
the quarter-acre plot, and an average of 25 days are required to con
sume all of the corn. In rotation 69 the two X-acre plots of corn are 
also hogged off. In these plots rape is seeded at the time of the last 
cultivation. This crop usually is about 12 inches high when the com 
is matured and furnishe!? a good supplemental feed for the pigs. The 
results of hogging corn and rape in these two rotations, calculated to 
an acre basis, are presented in Table 18. 

248 
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TABLE IS.-Re8ult8 of "hogging off" corn alone and corn und rape at the Huntleyfield station, 1927-1930, and average re8ult8 1912-1930 

Rotation 67, corn alone Rotation 69, com and rape 

Items of comparison Aver- Average,1927 1928 1929 1930 1912- 1927 1)128 1929 1930 age,
11ll6

1930 1930 

Pigs per acre________number__Days on test. ___________ do____ 24 24 20 20 22 20 20 20 20 1826 26 33 3J 25'rotal we~ht per lot per acre: ! 
29 26 34 32 33

Initi __~________pounds-- 3,200, Fjnal _______________do____ 2,832 2,200 2,872 2,290 2,660 2, 326 2,214 'l,794 1,745
'rotal gain per acre______ do____ 

3,760 3,748 2,776 3,400 2,984 3,286 3,136 2,~ 3,422 2,498560 916 57ij 588 694 626 810Estimated yield of corn per 628 753acre_________ --____ buShels__ 62. 0 no 73.6 50.0 61.4 6i.5 55.0 60.0Estimated grain per 100 72.0 I 72.9
pOunds gain _____-_pounds-- 620 471 it6 476 495 604 497 S07 490 §2 

The results indicate a slight advantage in favor of the Gorn andrape over corn alone. The estimated amount of grain required per100 pounds of gain was also in favor of the plots containing rape. 
SWEETCLOVER AND FIELD CORN FOR SHEEP 

Sweetclover in rotations 47 and 49 is seeded with wheat as a nursecrop and used as pasture for sheep. The pastures are divided intotwo parts which are grazed alternately in periods of from. 10 days totwo weeks each. Each part is irrigated when the sheep are remov~d,in ord.er to promote maximum growth. The one~fourth acre of pas~ture during each of the three years reported here has had an averagecarrying capacity at the rn.~e of sh: to eight ewes and their lambs peracre over 8.n average grazing period of about 100 days. In each yearexcept 1930 the ewes lost weight on pasture; in 1930 on rotation 49the ewes made slight gains. The average rate of gain made by thelambs per acre was 340 pounds in rotation 47 and 320 pounds inrota.tion 49. The results in detail are given in Table 19. 
TABLE 19.-Result8 of pasturing 8weelclover by ewes and lambs b~ rotation8 47 and49 at the Huntley field station, 1928-1930 

Rotation 47 RotatIon 49
Items or comparison 

Aver1928 1929 1930 1928 1929 1930 Average age

Days____________________ .._number__ 
 --I-----------Ewes __________________________ do____ 129 103 96 109 112 100 96 104Lambs_________________ •______ _do___ • 12 3 2 .------- '2 414 6 2 -------.3 .----..,-- 14 4Total weigbt of ewes per lot; 3 -------fnitial ___________________ pounds--Final ______________________do____ 0&1 515 347 482 575 799 351 57.~Gain or loss________________ do____ 491 441 312 415 476 742 363 li27-93 -74 -25 -Ili -99Total weight of lambs per lot: -57 12 -48Initial_________ ..___________ do ____Final_______________________ do____ 400 394 165 320 455 269 186 303Galn_______________________do ____ 492 441 281 405 522 317 311 38392 47 116 85 67AVerB((6 weight per ewe: 48 125 SOImLfal ___ •_________________ do____

Finnl ______________________ do____ 150.5 171.7 173.5 165.2 J56.5 199.8 lio.5 177. aAvemge gain or loss________ do ____ U7.5 147.0 156.4 140.3 115.5 185.5 181.6 160.0-33.0 -24.7 -17.1 -24.0 -41.0 -14.3 6.1 -16.4Avemft~r~~~:_~~!~~_~~_____ dO____Flnal ______________________ do____ 56.5 65.7 55.0 59. j 63.3 67.3 62.0 64. 2

Averagc gain per lamb_____ do____ 

i7.5 73.5 O:1.7 81.6 SO. 5 79.3 103.7 87. I!
21.0 7.8 38. i 22.6 11.2 12. 0 41. 7 23.6 
12 additional owes and 4 additional lambs were plo.t'6d on each pasture (or a short period in the earlyP6ft o( the season because oC extra growth of the pasture. 
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Lambs are used to harvest the X~acre corn plot in rotation 47. The 
lambs are placed. on the corn plot a short time before the coni is 
ma~ured and usually eat all the leaves before startmg on the ear cor!!. 
While on the corn they have access to· all the alfalfa hay they will 
consume. Table 20 presents the results of harvesting corn by sheep 
in this ·rotation. 

TABLE 20.-Results of harvesting corn by sheep in rotation 47 at the Huntley field 
station, 1927-1930 

Items of comparison 1927 ··I~_~I 1930 I Ayerage 

Days______________________________________number__ 
Lnmbs________________________________________do____ 40 46 42 2i 41 

7 10 10 10 --- ..----- .. 
Total weigbts:Init!aL_________________________________ pounds__ 

Final _____________________________________do___ _ 700 876 316 1,013 851 

Gain_____________.________________________ .do___ _ 
 737 1,052 934 1,129 96Z 

37 176 118 116 112 
AYerage weights per lamb:InitiaL____________________________________do____ 

FinaL_________________________________. __ do___ _ 100.0 87.8 81.6 101.3 92.6 

Gain___________________________________ •__do___ _ 
 105.3 105.2 93.4 112.9 104.2 

DaUy gain________________________________do___ _ 
 5.3 17.6 11.8 11.6 11.6 

.11 .38 .2l! .43 .30 
Feed per 100 pounds gain:c:orn______________________________________do____ 

Alfnlfn huy_________________________ •___do____ 1,500 306 593 603 750 
1,400 682 924 724 932Total hay consumed __________________________do___ _ 500 1,200 1,000G 840 007

Estimated acro yield of corn _______- ______ bushels__ 40.0 50.0 46.445.0 50.5 

DRY FARMING 5 

Experiments with crops on the nonirrigated land of the station have 
been conducted since 1912 under the supervision of the Division of 
Dry Land Agriculture, Bureau of Plant Industry/in cooperation with 
other branches of the Department of Agric'_t}:'u'liI'e and with the Mon
tana Agricultural Experiment Station. 

The work consists of (1) growing the comm.on field crops in a selies 
of rotations and by several methods of tillage, (2) variety testing of 
cereals, beans,potatoes, forage crops, and garden crops, and (3) 
pasturing annual and perennial crops by hogs. In addition, soil
moisture determinations are made on specified plots throughout each 
season for the purpose of gatheIin~ data on moisture penetration, 
conservation, and depletion, in relation to various cropping and 
tillage treatments. 

The four years covered by this report embrace from the standooint "J 

of dry-land agriculture (me of the most productive (1927) and one of 
the least productive (1930) seasons in the history of the station. In 
1927, a year of abundant rainfall nnd favorable growing conditions, 
all crops produced relatively high. yields irrespective of the. tillage 
method employed. In 1928, precipitution, tempemture, and length 
of frost-free period were below average, und yields were below 
&;verage for most crops and under most cultural treatments. Satisfuc
tory yields were obtruned, however, from crops produced on lands 
cultivated with a view to moisture conservation and weed control. 

The precipitt1tion for 1920 wus next to the lowest that has been 
recorded at the station. Other climatic factors were likewise un
favomble to crop growth. These conditions and the residual effect 
of the preceding dry year res ulted in crop returns generally lower than 
those in 1928. Approved tillnge methods nguin were reflected in fair 
yields, although the difference between high-producing and low
producing methods was less in 1929 than in the previ.ous year. 

6 Report prepared by A. E, Ileamans. 
157004°-:l3~ 
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c The year 1930 was the third consecutive one in which both the 
aIinualllJ:l.d the seasonal precipitation were below the average. Light 
rainfall in the spring together with the scarcity of moisture in the soil 
at seedinif time made starting conditions unusually difficult for most 
crops. b the season advanced the continued drought in addition to 
high temperatures resulted in very low yields or complete failures of 
all crops grown in the dry-land eA-periments. The growing season of 
1930 was the most severe on crops yet experienced at the station. 

ROTATION AND TILLAGE EXPERIMENTS 

WINTER WHEAT 

TheKharkof variety of 'winter wheat has been used in the rotation 
experiments since they were begun. This crop yielded well in 1927, 
the average returns being considerably above the 1913 to 1930 avera~e 
for all rotations and tillage treatments. As is commonly the case ill 
seasons of favorable rainfall and growing conditions, the differences 
between the yields of winter wheat from the various tillage methods 
employed were less than normal, and a. relatively satisfactory crop 
was obtained when even the poorest practIces were followed. 

The ablmdance of moisture accumulated in land fallowed during 
the unusually wet season of 1927 produced in 1928 yields of winter 
wheat on fallow somewhat above the average. The returns were less 
than the average. 

Winter wheat grown on summer-fallowed land produced in 1929 the 
highest yields from any of thl' compal"able treatments, but in nearly all 
of the eA-periments the returns were less than those'harvested in 1928 
and were much below the average returns for the period 1913 to 1930. 

Because of winter-killing, soil drifting, and spring drought, the 
stands of winter wheat were pOOl·in 1930, and the plots were reseeded 
to spring wheat. Drought and hot weather destroyed the wheat in 
most of the eA1Jeriments, and on only three plots did the crop grow tall 
enough to be harvested. The yields obtained from the plots harvested 
were extremely low. 

Table 21 presents the average yields of winter wheat from the 
various rotations and tillage methods for each of the years under 
review and for the period 1913 b 1930. 

TABLE 21.-Annual acre yields of winter wheat following different methods of 
tillage and crop sequences at the Huntley field station, 1927-1930, and for the 
18-yeal' period 1913-1930 

::!~~~ I__,..._-_,\._ve,ra_g_e_acr_e.~_·iel_d_..,.._ 
Seed·bed preparation Preceding crop 

aged 192i 1928 1929 1930 I 1~iJlJ 
---------1------1-------------

Nlt1llber BIt.hels Bushels nushels Bu.hels Bushels 
Fall plowed______________________ Winter wheat_____ 4 2-1.8 5.8 6.4 0 11.3 
Subsoiled______________________________do_______ ------ 1 29.7 11.0 9.2 0 12. 6 
Listed_________________________________do_____________ 1 21.0 10.8 5.3 0 11.9 
Disked grain stubble__________________do_____________ 5 28.4 4. 5 4.1 0 10.5 
Disked corn stubble ______________ Corn______________ 4 37.5 9.3 12.8 0 18.5 
Fallow ___________________________ Fallow"____________ 10 37.7 32. 0 15.0 1.3 26.4 
Green manured___________________ Winter rye________ 2 32. 0 16.4 8.0 0 18.1 

Do ____________•______________ Peas______________ 2 36.3 18.5 10.0 0 22.2 

~'otal or average ______________________________._ 29 32.9 17.0 10.3 .5 '19.7 

I Loss of stand of winter wheat through winter injury and soil drifting necessitated reseeding the plots 
to spring wheat in 11130, and the yields presented under 1930 are [or spring wheat Instead of winter wheat. 

" • Because tho number of plots was Increased nfter the experiment was begun, the figure given Is the average 
. ~!..the average yields obtained each year B!ld not tho average of the average yields shown for each method. 
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SPRING WHEAT 

Forty-'One plots of Kubanka spring wheat were iricluded. in the 
-.rotation and tillage investigations each year. In these experiments 
the crop was grown after corn, oats, flax, winter rye, field peas, sweet
clo'Ver,' and spring wheat. The tillage included spring plowing, fall 
plowing, sunimer fallowing, listing, subsoiling, disked grain stubble, 
dlsked corn stubble, and green manuring. 

As was the case with winter wheat, yields of sprillg wheat during 
the very favorable year of 1927 were much above the average, and 
the differences in yield from the various treatments were compara:' 
tively small. The highest yield was from'll, rotation of wheat followin~ 
flax; summer-fallowed land eame next, and the third· highest yield. 
was on spring-plowed cornland. Experiments in which spring wheat 
followed itself were among the least productive. . 

Yields of wheat in 1928 were all much.below those of 1927 and with 
but few exceptions were below the average for the period of experi
mentation. Spring wheat grown on fallowed land, on fall-plowed 
cornland, and following winter rye in a green-manure rotation pro
duced yields above the average. . . 

All rotations returned small yields of spring wheat in 1929. With 
one exception these yields were less than those harvested in 1928 and 
were much below the 1S-year average of the experiments. 

In 1930, the third of a succession of dry years, spring wheat planted 
on land that had been summer-tilled for three years was the only 
wheat producing a crop that could be gathered with a binder. The 
yield obtained on that plot w'as 21.7 bushels to the acre. Although 
two other plots of wheat on fallow were harvested, they yielded less 
than 4 bushels to the acre. On all the other plots the crop dried up 
before maturity, and no grain was harvested. 

The average yields of spring wheat gro'\\'D. in the various rotation 
and cultural experiments are summarized in Table 22. 

TABLE 22.-Annual acre yields of spring wheat from different methods of tillage and 
crop sequence at the Huntley field station, 1927-1930, and for the 1S-year period 
1913-1930 

Average acre yield 
Plots 1---,-----,--..,----,--

Seed-bed preparation Preceding crop aver
aged 19131927 1928 1929 1930 1930 

---~------I------I-------------

Number Bushels Bushels Bushels Bushels Bushels FalI810wed- _____________________ Corn______________ 1 23.0 15.2 6.3 0 13.4 
: 0__________________________ Oats______________ 2 23.5 10.4 6.6 0 13.0 
Do ___________________________ WheaL.._________ 3 20.1 9.3 5. 8 0 10.7 

Spring plowed____________________ Corn___ ·.__________ 1.27. 0 7.0 6. 8 0 13.6
Do ___________________________ Oats ___ .__________ 1 22.8 6. 0 8.5 0 10.9 
Do___________________________ Wheat. ___________ 1 24.2 3. 8 2. 8 0 9.8 
Do___________________________ Fla.-,- __ ___________ 1 29.2 11. 7 8.5 0 12.7 

Subsoilcd_________________________ WheaL___________ 1 20.2 10.5 8.7 0 10.6
Listedc________________________________do_____________ 1 24.5 7.8 6.0 0 12. 3 
Disked grain stubble __________________do____________ 4 23.9 6.7 4.4 0 10.1 
Dlsked ~"Orn stubble______________ Com______________ 12 23.6 9.7 8.6 0 14.5
Fallow__________________________" Fallow____________ 10 27.5 20.0 10.1 2. 9 19.3 
Green manured ___________________ Winter rye.._______ 1 23.8 18.3 6. 0 0 15.9 

Do___________________________ Peas______________ 1 26.0 14.2 8.0 0 17.9 
Do___________________________ SweetcJover_______ 1 22. 2 13.2 10.5 0 14.2 

Total or average _______________________________ _ 41 24.5 12. 2 7.9 .7 1 14. 8 

·1 Because the number of plots was increased after the experiment was begun, the figure given is tbe 
average of the Bverage yields obtained each year and not the average of the average yields shown for each 
method. 
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OATS 

.. ' .. The Sixty-])ay variety oi oats has been used in these experiments 

;,:'iili'lcetheywere.begun. The largest yields of this crop have usually 


beeIl. produced on summer-fallowed land, but in 19.27-a season of 

.'. :y~ryfavdrablegrowing conditions-the yields of oats on fallow were 

.exceeaed by thereturns from several other cultural treatments. The 


. ·:highestavera~e yield.was pr?duced qy oats sown on disked cornland. 
In 1928 oat Yields from all tillage methods except fall-plowed barley, 
fallow, sod, and green-manure treatments dropped below the average 
production since 1913. Yields were further diminished during the dry 
seasOn of 1929, and in the third year of drought, 1930, oats were a total 

. failure. The yields ()f oats in the experiments are shoWn in Table 23,: 

.TABLE 23.-Jl.nnual acre yields of oats from different methods of tillag~'andCrop 

sequence at the Huntley field station, 1927-1930, and for the lS-year period 

1918-1930 


.A.verage acre yield 
Plots 

Seed-bed prepr. 3tion Preceding crop aver 1913aged 1927 1928 1930 1930
--.,--------}-..,..-----}------------

Number Bushels Bushels Bushels Bushels Bushels 
Fall plowed______________________ Wheat____________ 6 49.8 26.0 17.2 0 28.9Do_ __________________________ Barley____________ 1 46.9 29.7 23.8 0 29.3 


Do___________________________ Oats_ _____________ 1 45.9 16.9 14.1 0 23.1 

Spring plowed __~________________ Corn_____________ 2 53.6 16.8 20.3 0 30.0 


Do___________________________ Wheat____________ 2 47.7 26.5 19.4 0 28.0 
Do___________________________ Oats_ _____________ 1 46.6 15.0 10.9 0 23.4 
Do__________________________ FlaL_____________ 1 48.1 19.4 12.8 0 24.6

Subsoiled_________________________ Oats_____________ 1 51•. 6 21. 9 10.3 0 22.3 
Listed _________________________________do____________ 1 55.3 20.9 7.8 0 27.7 

Disked corn stubble______________ Corn_____________ 9 57.0 27.7 21.2 0 32.2
Fallow___________________________ Fallow____________ 3 52.7 53.3 22.5 0 42.8 

Green manured __________________ Winter rye_______ 2 53.3 49.9 13.9 0 35.8


Do ___________________________ Pess______________ 2 52.2 48.3 15.5 0 38.4 
Do ___________________________ Sweetclover_______ 1 51. 9 44.1 12.5 0 32.8 


Sad crops_~_______________________ 4Ufalfa___________ 1 42.8 37.2 14.1 0 25.4 

.Do ___________________________ Bromegrsss ________~l.~~~I-~~ 

Total or average;___________ ____________________ 35 51. 9 31. 0 17.7 ,0 131. 3 

1 Because the number of plots was increased after the experiment was begun, the figure given is the 
average of the average yields obtained each year and not the average of the average yields shown for each 

method. 


BARLEY 

Hannchen barley was sown on 11 plots iIi the tillage and rotation 
experiments dming the fom years under review. Not'kithstanding 
the favorable season of 1927, barley yields, although higher than the 
average, were relatively lower than the returns of the other small
grain crops. Barley following,yinter rye that had been plowed 
under for green manure was the highest yielding plot. Barley grown 
on spring-plowed oats stubble ranked second, and that grown on 
summer fallow third. Barley on the winter-rye green manure again 
produced the maximum yield ill 1928, and that on summer' fallow ~ 

! 
the next largest yield. In 1929 all barley yields. with one exception 

/, 	were extre~elY low, owing to drought and retarde4 sprin&, gl'o~vth. 

Barley on disked flax st.ubble produced an outstandingly high YIeld. 

The crop on this plot came up promptly in the. spring and was mor6 

fully developed before being checked by drought than was barley on 

the seed beds prepared otherwise. Drought, high temperatures, and 

scarcity of available soil moisture combined to make growing condi

tions.in 1930 very unfavorable for barley production. The crop on all 

plots dried up before reaching maturity, and no yields were obtained. 

The. average yields in the barley experiments are given in Table. 24. 
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TABLE 24.-Annual acre yields of barley from different methods of tillage and 
crop sequence at the Huntley field station, 1927-1930, and for the 18-year period 
1913-1930 

Average acre yield 

~!~~ I----~----.---~----.-----8eed·bed preparation Preceding crop 
aged 1927 1928 1929 1930 \9~ 

-----------1------1-----------
Number Bushels Bu.hel8 Btu.~ls Bmhels Buohd" Fall plowed______________________ Barley____________ 1 19.2 3.1 1.7 0 9.0 

Spring plowed__________________ Oats______________ 1 30.8 8.8 4.6 0 14.8
Do__________________________ Barley____________ 1 23.3 2.1 .4 0 11.4 

Disked flax stubble______________ FIax______________ 1 23.8 17.5 24.0 0 Ii. 1 
Disked comstubble ______________ Com_____________ 4 26.1 12.3 3.2 0 17.2 
.Fallow__________________________ Fallow____________ 1 26.7 .25.8 2.9 0 18.7 
Green manured_. _________________ Winter rye_______ 1 32.1 31.7 3.3 P, 21.1 

• Do___________________________ Peas __________"___ 1 27.7 20.8 1. 5 0 21.2· 
c-.--

Total or a,oe'age----------- -----;------------- 11 26.2 14.4 4.6 0 I 17.6 T . 

I Because tbe number of plots was increased after the experiment was begun, tbe figure given is tbe 

average of the average yields obtained Ulch year and not the average of the average yields shown for each 
method. 

FLAX 

The Linota variety of fla.'< was used in the rotation and tillage 
experiments from 1927 to 1930. In 1927 yields above the average 
were produced on aJl plots. Flax grown on two plots of spring
plowed corn stubble returned the highest yield. The second highest 
yield was obtained from flax on fall-plowed cornland. The lowest 
yields were from the experiment in which flax was continuously 
cropped on the same land. In 1928 t,he yields dropped. below those 
obtained in 1927, although the production from some of the till~e 
methods was still greater than the average. Flax following corn m 
a rotation or gmwn on fallow land again yielded well. The drou~ht 
of 1929 was reflected in very low returns of fla.'<, all methods producmg 
less than average yields. The highest yield of the season was obtained 
on spring-plowed cornland. This was followed closely by fla.'< on 
fallow and flax on disked cornland. No yields whatever were obtained 
in 1930, the crop having dried up before setting seed. In Table 25 
are shown the average yields of flax obtained from the various crop 
sequences and cnlturaJ treatments. 

TABLE 25.-Annual acre yields of flax. from different methods of tillage and crop 
Jequence at the Huntley field station, 1927-1930, and for the l8-year period 
1918-1930 

A v eraPlots 1--__-:-___ _ .,..g_e_a_cr_e.;.Y1_·e_Id__-:--___ 
Seed·bed preparation Preceding crop aver

aged 1927 19"28 19"29 1930 l!~ 
------------\------I---r---------r---

Number Bushels Bushels Bushels Bushel. Bu~htls
Fall plowed ______________•._______ Com______________ 1 18.6 7.9 4.5 0 i.6 

Do ___________________________ Flax______________ 3 8.4 8.1 4.8 0 5.9 
Spring plowed_________________.__ Oats______________ 1 12.9 4..6 3.6 0 6.1 

Do___________________________ WheaL___________ I 15.5 S.6 3.6 0 7.5 
Do___________________________ Com______________ 2 19.;; 10.4 6.1 0 8.1 
Do___________________________ Flax______________ 2 9.5 2.7 3.3 0 5.9

8uOOoiled______________________________do_____________ 1 12.3 6.6 2.5 0 5.1 
Listed_________________________________do_____________ 1 11.3 4.3 1.3 0 5.2 
Disked com stubble______________ COIn._____________ 2 IIi. 1 5.0 5.9 0 7.2
Fallow___________________________ .Fallow ___________ 2 11.6 10.7 6.0 0 9.2 

Total or uverage__________________•_______ •_______ 16 12.9 7.1 4.5 o 17.0 

Inecause the nUlnber of plots was increased alter the experiment was begun, the figure given is the aver
age of the average yields obtained each year and not the average 01 the average yields shol\"n Cor each 
method. 



-- --

30 TECHNICAL BULLETIN 353, U. S. DEPT. OF AGRICULTURE 

CORN 

Northwestern Dent has been the variety used in the com ex-peri
ments sil?-ce 1912. In ~927 the. yields of ~rain and s~over were uni
formly high. The maxnnum YIeld of gram was obtamed from corli 
continuously cropped on fall-plowed and subsoiled land. Next in 
order were grain yields of com following fis.'C on sprinO' plowing and 
after fall-plowed wint.er-w]leat stubble. Taken as a whole, com grown 
on fall-plowed land gave slightly higher yields of grain and stover 
than was obtained. from com on spring plowing. 

The residual effects of the very favorable crop season of 1927 were 
demonstrated to some extent by the com crop produced in 1928. Al
though all com yields in 1928 were muc.h below those obtained in 1927, 
there were a number of \)ultural treatments, notably among the fall-
OWed group of plots, t.hat returne. d yields above t.he average. The 
. hest yield was from fallowed land. ~ost grain yields of com in 1929 were practically failures, although 

stover returns. were in many cases above those obtained in 1928. In 
1930 because of drought and very unfavorable growing conditions the 
crop failed to mature grain. The stover yields from all treatments 
were also very much below the average. 

The average yields of com and stover for the various rotation and 
tillage experiments are given in Table 26. 

TABLE 26.-Annual acre yields of corn from different methods of tiUage and uop 
sequence at the Huntley field station, 1927-1930, and for the 18-year peritJd 
1913--1930 

A"ernge acre yield 

\ Plots Seed-bed prep- 1927 19'.lS 1929 1930 1.913-1930Preceding crop aver-Bration aged 
sta- Sta- Sto- - I Soo- Sto-Grain Gmin Grain Gr!lln ver Grainver ver • ver ver 

------r-------------
No. Bu.'. Lb•• BU3. Lbs. B1I8. Lbs. Bus. Lbs. Bm. Lbs.Oats __________Fallplowe<L___ ~ 46.4 3,51;0 9.3 683 0 1,043 0 280 16.0 1,1i64r'J___________ Spring wheaL 2 46.0 3,900 14.6 825 .2 I, ll5 0 320 16.8 1,568Do___________ FIa.T__________ 1 46.9 4,4SO 22.6 1,700 5.2 1,:110 0 370 16.5 2,159 

Winter wheat_ 1 52.5 4, fJ60 23.2 1,300 C 910 0 610 22.9 2,456Do___________ 
Do___________ Com__________ 1 46.1 2, 140 27.S 1,1SO 0.5 1,200 0 280 16.7 1,584 

Spring plowed_ Spring wheat. 5 48.8 3,444 1l.4 ti54 1.4 1,322 0 160 17.4 1,634Do___________ Oats__________ 13 42.0 3,708 11.7 708 1.2 1,224 0 287 17.4 1,774Do___________ Winter wheat. 6 ~2.4 2,283 11.3 497 1.1 9nO 0 208 16.3 1,533
Do___________ Barley________ 3 39.S 2,780 12.2 350 1.3 1,133 0 350 17.2 1,511Do___________ Fla."__________ 3 52.9 5,030 9.4 S07 1.1 ],190 0 260 16.6 1 001 
DO-----------l Com__________ 1 45.6 1,4SO 16.7 660 4.1 1,560 0 410 16.6 1:4(HSubsoiJed ___________do_________ 1 53.2 2,110 29.4 1,420 3.7 1,340 0 300 17.2 1,761Listed_______________do_________ 1 45.3 1,700 20.0 1,300 4.5 1,000 0 610 22.4 1,404

],·a1low_________ Fallow________ I 44.3 I,USO 31.8 1,520 4.8 1,740 0 000 26.5 2,253 -
43 45.2 3,328 , 13.5 753 1.5 1,179 0 309 1J7.6 11,706T~~~_~~.~~~~~I-------- ________ , 

1 Because the number of plots WIIS inrrensed after the eXperiment WllS begun, the figure given is the aver
age of the average yields obtained each year and noL the averuge of tbe average yields shown for each 
method. 

VARIETY TESTS 

WINTER WHEAT 

Ten yarieties and selections of winter wheat have been grown in 
comparison with one another durin~ the four yenrs covered by this 
report. These trials were conducted on replicat.ed plot.s as well as in 
nursery rows e!tch year .except 1930, when plots alone were used. 
Favorable growing conditions in 1927 resulted in yields of all varieties 
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well above the average., In 1928 good stands Bnd yields were ob
tained, from the winter wheat grown on plots, but in the rod-row' 
tests poor stands were responsible for yields below the average. The 
stands of all varieties were uniformly thin in plot and row plantings 
in 1929, but most of the wheats grown on the plots yielded above the 
I1.verage for the varieties, whereas the production from the rows was 
less than average. In 1930, because of poor stands and a dry season, 
the winter-wheat varieties, all of which were grown on plots, made 
comparatively poor returns. Not only were the yields low, but the 
quality of the wheat was much below the average. The winter-wheat 
variety test is summarized in Table 27. 

TABLE 27.-Annual and average acre yields of tLinter wheat (bushels) grown on dry 
land in replicated nursery rows and plots in variety tests, at the Huntley field 
station, 1927-1980 

IIlZi 1928 1929 1930 A"crage 

Variety 192&-1930 1927-1929Plots Rows Plots Rows Plots Rows Plots plots rows 

KharkoL__________________ ---------------
40.7 44.4 34.9 27.3 31. 7 22.7 8.6 2.1.1 31.5Turkey____ •_______________ 
<I) 43.5 31.5 IS.0 33.3 2.1.5 10.8 2.1.2 28.2Monlana 30_______________ <I) 38.8 3.';.5 18.4 28.0 26.5 10.0 24.5 27.9 
3\1.3 41.6 3.';.4 13.8 28.5 22.7 9.7 24.5 26.0

Kanred____________________ 
Newturk__________________ <I} 34.0 34.5 15.9 30.5 26.5 10.9 2.1.3 25.5 
AJlan______________________ 
Karmont__________________ 

38.7 38.8 23.9 13.1 2.1.2 22.7 8.3 19.1 24.9 
35.5 26.2 24.6Ri<ilt____________________ ._ 38.3 40.6 12.3 20.8 7.8 23.2 

<I> 34.1 27.0 19.8 27.2 13.2 9.4 21.2 22.4Hybrid 128________________ 
• (I) 31.2 33.3 14.3 22.9 21.8 ~I) '28.1 22.4Burbank Super______ _____ <I) 35.0 30.3 13.5 23.5 18.0 I) , 26.9 22.2 

I Variety not plan/ro. , A \"erage 1928 and 1929. 

SPRl.NG WHEAT 

jThere has been no consistency in the number or varieties of spring 
wheat grown for comparison during the four years. Since 1929 this 
line of work has been conducted in cooperation with the Division of 
Cereal Crops and Diseases of the Bureau of Plllnt Industry. That 
division supplied seed of 11 of the varieties used in 1929 and 1930. 
The yields of the spring-wheat varieties grown in 1927 were uniformly 
good, owing to the favorable sellson, but the returns of most vllrieties 
in the three years following were less each season than those of the 
previous year. The annual and average yields are given in 'rable 28. 

TABLE 28.~Annual-' and average acre yields of spring wheat (bushels) grown on dry 
land in variety tests at the Huntley field station, 1927-1980 

Average
Varlet,y 1927 1928 1929 19:10 

1927-1930 1929-1930
---------------1·---------.---<I) _________________ _ 
Reward _________________ •_______ •______________ ••_._ 
Hard .Fedcratlon____• _______._._______•_____.•••••_. 30.0 13.7 10.3 

<I) <I) 10.8 4.5 ____• ___• 7_7
Kola______ • ____________ •________• ___________• , __ • __ 24.8 13.9 7.5I'eliss________••_______•_____._.h__. ________• _ .•_.._ 27.3 14.4 6.5 ~a ::::::::: :::::::::Marquls_____• ______________• __• ____•__________• __ ._ 

29.5 13.2 6.8 6.1 13.7 6.0Acme__________________ •________________..__ ••_••__ _ 
25.2 19.7 0.7 4.3 14.0 5.5K ubanka_____________. ____•___•___ •__ • _,,_,_ •_____ _ 28.7 11.4 3.5 7.3 12.7 5.4Ceres_____•__________•____••________.._..___• ______• (Il (Il 7.2 3.0 ____...._ 5.4

Supreme__________•_.___• ____ ••__ ._...____________ _ 24.6 8.0 7.0 3.5 10.8 5.3Hope____________•________.••___• __ •____________ .'__ 4.3 __••__.._ 5.26.0N odak. ______________________ ...___• _____._ . ____•••_ ~:~ ~:l 4.0 5.8 ._.__.___ 4.9
FoderaUon____________• ___ •___ •___•____ •___• ____•__ _ 2. 3 _________ 4. S 
Mlndum___•____•_______• __ ••___..__ ._._.__ •___• ___ •• 2. 5 _________ 4. S7.0Reliauce________ •______•______________________ •___._ 4. 5 ______ ._. 4. II5.0Marqulllo__________. __..._____ •__• __ ._._.__________ _ 2. 5 ________ • 4.2~11 ~1! 7.3 

5.8
Champlain (Pringle Champlnln} __ ._._. ________• ___ _ 10.11 I 19.5 I 4.0 4.0 1I.l 4.0 

I Vnrlety not planted. 
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OATS 

Several varieties of oats have been tried from time to time on the 
dry-land plots, but during the period 1927 to 1930 only four varieties 
were grown consistently for three or more years. The range in oat 
yields during these four years has corresponded closely with that of 
other small-grain crops. The unusually heavy production of all varie
ties in 1927 was followed by diminished yields in the succeeding sea
sons until 1930, when the oat crop was a complete failure owing to the 
extremely unfavorable growing conditions. Table 29 gives the yields 
of four varieties grown during the 4-year period. 

TABLE 29.--Annual and average acre yields of oats (bushels) grown on dry land in 
variety tests at the Huntley field station, 1927-1930 

1929 1930 AverageV~e~ ~__1_9r,_'__ 1__1_928__~_____~_____ 

1\farkton••••••••••••••••.••••••.••••...•••••.••.•••.[ 105.0 49.3 34.6 0 47.2 
30.5 0 44.9 
:12.0 0 37.6 
33.6 0 29.8~~:§~~:====:=====:=:=:::=:==::::::::::::::=:=:=::I (l~~: g ~!: g 

I Variety not grown. 

BARLEY 

Data on the growth and yield of six varieties of barley have been 
obtained each year of the period under review. All varieties yielded 
extremely well in 1927, but in the succeedi1,lg years the returns were 
less than the average. In fact, the drought III 1930 was so severe that 
all of the barley plantings dried up before maturity, and rio yields were 
obtained. Table 30 presents the average annual yields of barley in 
these tests. 

TABLE 30.--Annual and average acre yield.~ of barley (bushels) grown on dry land in 
variety tests at the Huntley field station, 1.927-1930 

Variety 1927 1928 1929 1930 Average 

TrebL............ ______............................ 55.8 10.2 19.4 0 21.4 

White Smyrna.. __................__................ 50.4 6.6 16.9 0 IS. 5 

Horn................................................ 47.9 7.6 15.5 0 17.S 

Himalaya...._..._.................................. 51. 0 5.8 10.6 0 16.9 

Hannchen ............... ____........................ 45.2 5.9 2.9 0 13.5

Success.............................................. 3~. 8 9.1 7.9 0 12.7 


CORN 

The object of the variety tests of corn has been to find a variety that 
will thrive under dry-land conditions and mature a relatively high 
yield of grain and stover in an average frost-free period of 127 days and 
that will be adaptable to harvesting by machinery or by livestock. 
With this in view, a large number of corn varieties and strnins have 
been tried at the Huntley station since 1915. A mmIber of the first 
varieties to be grown have been discarded as undesirable or have been 
supplanted by superior strains. Beginning in 1922 a group of varieties 
was selected for continued trial, this group to be further reduced or 
enlarged as warranted by the results obtained. 

Table 31 presents the yields of grain from 10 varieties of corn, all 
but 1 of which have been planted each year since 1922. Five of these 
vfl.tieties have matured grain every year except 1925, 1926, 1929, and 
1930, during·which years the crop was killed by drought. Of these 
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five varieties, Northwestern Dent, Falconer, and Minnesota 23 may be 
harvested by machinery or by livestock, whereas Dakota White 
Flint and Gehu Flint are suitable for harvesting by livestock only. 
Payne White Dent was slightly 1nunature in two of the five years that 
com was produced, and the late varieties, including Calico, Golden 
Glow, Minnesota 13, and Rainbow Flint, have frequently failed to 
mature grain before frost. The late varieties, however, usually have 
developed grain to the stage where the crop may be used for silage or 
pasturage, and as the fodder yields of the late types are generally 
heavy, they may profitably be grown for the purposes suggested. 

T.O\BLE 31.-Anmtal and average acre yields of corn (bushels) grown on dry land in 
variety tests at the Huntley field station, 1922-1930 

Aver·Variet~· 1!l22 I 1923 1924 1925 1926 1927 H!"..s 1929 1030 age 

Falconer...................... 26.5 2i.l 25.S 0 0 52. 4 19.2 0 0 16.8 
Northwestern Dent•••••••.••. 24.S 18.3 37.0 0 0 45.2 H.8 0 0 15. 6 
Dakota White Flint••••.•••••• 223 20.1 26. 7 0 0 42. 9 17.0 0 0 14.3 
~Iinne.<ota 23•••••••••••.•••••• 28.7 17.7 29.7 0 0 37.2 14.3 0 0 14.2 
Gehu FlinL•.••••••.•...••••• ~'-~ .. -~ .. ----_ ...  31.6 
Payne White Dent.•.•.•..•.•• 24.5 I 2S. 9 33.5 
Golden Glow •••••••••••••••••• 21.9 135.8 135.9 

0 
0 
0 

0 
0 
0 

39.5 
144.8 
143.6 

20.4 
14.3 
16.9 

0 
0 
0 

0 
0 
0 

13.1 
16.2 
16.0 

Minnesota 13••.•••.••••••••••• 18.1 129.9 , 29.4 0 0 41.0 16.9 0 0 13.9 
Calico DenL••.•.•.•••••••••• 117.. 2 
Rainbow Flint•.•••••.•...•.•• I 14.8 

145.8 
• 63.9 

• 39. 0 
250.5 

0 
0 

0 
0 

, 41.S 
• 40. 1 

14.3 
15.S 

0 
0 

0 
0 

16.5 
19.5 

I Slightly immature. , Very immature. 

POTATOES 

Variety testing with potatoes has been conducted on dry land at 
the Huntley station since 1915. During that period a total of 23 
varieties and strains have been tried for varying periods of time. 
Of the varieties used, Bliss Triumph has been planted every year 
and Rural New Yorker in 15 of the 16 years of testing. Three 
other varieties-Irish Cobbler, Early Ohio, and Russet Burbank
have been grown for 14 years each, although the years in which 
they were planted were not, consecutive. No marketable potatoes 
were harvested from any of the varieties in 1919, 1929, or 1930, as 
the growth of the crop was checked hy drought before the tubers. 
attained a commercial size. The yields of eight varieties of potatoes 
grown in this test for nine or more years are given in Table 32. 

TABLE 32.-Average annlLal acre yields of potatoes (bushels) grown on dry land i1lr 
variety tests at Ihe H1milcy field slation, 1927-1930, and average yieldll for thC" 
periods 191.5-1930 aml1927-1930 

Acre yield (bushels) Average 

1915-1930 1927-'1930 
Vari~ty 

1927 1928 1929 1030 	 Years Yield Years Yield 
b'l'OWn ~~ grown .rc~ 

----------1----------r---I---i---
NILmbtT Bu.,htu Numbtr BlUhtlJr 

Green Mountain......._•••••__.... __ <I> (I) ;(1) (I) 11 96.1 0 (I) 
Early Eureka._•••••••••_••••_••••_•• If>5. 6 66.0 (ll 12 82. 3 4 57.9 
1r1sh Cobbler _ ••_.................... (I) 70.5 ~~ (Ii 14 77.9 3 
White Ohlo •• _ •••••_••••••••••••••••• 194.3 70.8 (I) (I) U 76.7 4 66.3 
Rural New yorker••••••••••••••••••• 192.5 30.9 (') 15 75.0 4 55.9 
Early Ohlo••••.•.•••••_••••_•••••_••• li2.i 74.1 ~~ (I) 14 iI.5 4 61.7 
Bliss Trlumph_••••••_•••••••_..••__•• 18.1.8 62.7 (ll 16 61.6 4 61.6 
'Rl1S5et Burbank............_•••_•• _. 1:J:1.9 25,5 ~~ (l) I 14 60.0 4 39.9· 

I Variety not planted. , As B result of drought no marketBble potatoes "~cere produced. 
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ROW-SPACING TEST WITH FiELD BEANS 

.An eJ..-periment to determine the yields of field. beans planted in rows 
24, 30, and 36 inches apart was hegun in 1918. The Early Navy 
vlJ,riety was tried in this test from 1918 to 1923, inclusive, and from 
1924 to 1930 the Great Northern variety, the bean commonly grown 
in this locality, was used. Prior to 1924 the beans planted in rows 30 
inches apart consistently returned higher yields than did the 24-inch 
arid 36-inch spacings. Great Northern beans planted in rows 36 
inches apart have outyielded beans grown in rows 24 and 30 inches 
apart in three years out of four in which crops have been produced 
since 1924. The average yields for the 30-inch spacings are, however, 
a little larger than those obtained from the 24-inch and 36-inch 
plantings over the 1918-1930 period and also the 1927-1930 period, 
as shown in Table 33. 

'tABLE aB.-Annual average acre yield 01 field bean.~ (pounds) planted on dry land 
in row-spacing tesls at the Huntley field station, 1927-1930, and averages for the 
periods 1918-1930 and 1927-1990 

Average 

Distance between rowS !92T 1028 1929 1930 
1918-1930 1927'-1930 

-----------1------------------ . 
24inciles__________________________________ 

30 inches__________________________________ 
 I, Ii40 182 0 0 4o.~ 431 

1,M>D 238 0 0 43.'\ 44736 inches..______ •________________________ • 1,560 220 0 0 408 445 

PASTUIUNG DRY-LAND CROPS BY HOGS 

The experiments in pasturing dry-land crops by hogs were begun in 
1915, for the purpose of determining (1) the suitability of various grain 
and forage crops for hog pasture, (2) the possibility of arranging a 
series of crops for the production of palatable forage throughout the 
season, (3) the agronomic effect on sllcceeding crops of manure result
iBg from pasturing, and (4) the ecoDomic merits of pasturing hogs on 
the crops as compared with harvesting them with machinery in the 
ordinary manner. Both annual a,nd perennial crops were used. 

ANNUAL-CHOP l'ASTUHES 

Prior to :L924 the annual crops used were winter rye, field peas, 
beardless bm'ley, and corn, These crops were growll in a rotation and 
were pastured in the order named. The first tln'ee crops were grazed 
by fall pigs, and the corn was harvested by spring pigs. Crops on a 
duplicate rotation adjacent to the pasture experiment were harvested 
by machinery and the yields determined. Not only did the duplicate 
unpastured rotation provide information on the seasonal growth of 
the varieties of crops pastured, but by comparing the returns from the 
pastured and the harvested'rotations it is possible to determine which 
method of handling the CrOps would prove most profitable over a 
series of yett:n\. 

Beginning with 1924, spring pigs were used to pasture the annual 
crops. Mature barley having proved to be unsuitable for "hogging 
off" under the conditions of the experiment, the pasturing of tha.t 
crop was discontinued in 1924, and the plot of barley in the pasture 
rotation has since been harvested by machinery and threshed each 
year. 
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By comparing the yields of barler from the pasture~ and unpastured 
.rotations the clilllulative agronomIC effects of pasturing may be meas
ured. In place" of the barley pasture, the spring pigs were provided 
with combination crop pastures consisting of Sudan ~ass and. soy-. 
beans, and sorgo and soybe!lns, which were used to fill the grazing 
interval between field peas and corn. On all pastures except com 
the spring pigs were provided with a supplementalY ration of self'::' 
fed com, and skim milk was also fed when available. Tlu'ou~hout 
the pasture season a similar lot of spring pigs was fed a full rabon of 
shelled corn and skim milk in a dry pM without pasture. The dry
pen pigs were used as 0. check lot by which the growth of the pigs on. 
pasture was measured and the economy of gains determined. The 
results obtained in the pasturing e).-periments vary widely from year 
to year, owing primarily to the type of season, which may affect the 
quantity, palatability, and period of production of the forage and 
consequently the growth made by the hog'S. 

In !:927, 0. year of comparatively heavy seasonal rainfall, all crops 
used for pasturage produced an abundance of forage. Two mature 
sows and 15 spring pigs were placed on the acre plot of winter rye in 
the pasture rotation on :May 18, when the crop was about 15 inches 
tall. At that stage the crop was too far advanced and grew too rapidly 
to be kept pastured off by the pigs, and it was necessary to mow the 
~e to promote new growth and prevent seed formation. The mow
ing was done June 10, and conditions were such that a new and more 
palatable growth started soon afterwards. 

On that date also the pigs were weaned and the sows removed from 
the pasture. The pasture period on rye was terminated July S. 
Because of the extremely succulent quality of the fora.ge the gains 
made by the pigs were low. The supplementary grain consumed was 
above t.he average. From the standpoint of grain consumed the 
pigs in the check lot produced more economical gains than did the 
pigs on pasture. . 

In each of the years 1928, 1929, and: 1930, precipitation was light 
and the amount of forage produced was much less than in 1927. In 
addition to the 15 spring pigs used each year, 2 brood sows were 
carried on the rye pasture for a :period of 28 days in 1929 and 26 days 
in 1930. The average daily gaIDs made by the pigs on rye pasture 
were higher in 1928, 1929, and 1930 than in 1927. Also the amount 
of supplementing grain fed for each 100 pounds of gain was less during 
the last three years than in 1927, but the pasture pigs each year 
consumed more gr!l.inper unit of gain than did the pigs in the check 
lot. 

Table 34 pr.esents the data obtained in the rye-pasturing e1..-periment. 
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TABLE 34.-Results obtained from pasturing winter rye (l-acre plots) by spring pigs 
at the RunUey field .statwn, 1927-1980 

Items of comparison 	 1927 1928 1929 1930
---------------------------------1--------------------Test begun____________________________________________________ May 18 

May 14 May 9 May 3
Test closed_____________________________________________________ July 8 June 	26 July 5 June 19 

43 57 47~~~1\~~::::::::::::::::::::::::::==::::::::::nu~~~== i1 	 15 15 15Average initial weight______________________________._pounds__ 21. 8 
Average final welght_____________________________________do___• 45.9 32. 0 23.9 19. f> 
Average gain ___________________________________________do____ 24•. 1 nn.l 74.3 50.6 

34.1 50.4 31.0Average daily gain_______________________________________do____ .47 .79 .88 .00Total gain of pigs ________________________________________do____ 362 512 i55 41>5Weight lost by brood sows_______________________________do____ 98 
Net gain of pigs 1________________________________________do____ 264 123 93 

512 632 372Total feed consumed , __________________________________do____ 1,19{ 2,247 2, 409 1,483
Feed per 100 pounds of gain:Pasture ]ot__________________•_______________________do____ 

452 439 381 399Check. lot , ______________.,__• _______________________do_.__ 372 319 375 332Com replaced by 1 ncre of pBi:ture ____________________•__do_. __ '-211 '-614 '-38 '-249Acre yield of check plots_____ _______________________bushels__.~ 17.4 12. 3 9.3 .4 

1 Gain of pigs minus loss of sows. 
, Com, self-fed; skim milk, hand fed; total calculated on the basis of 4 pounds of milk equaling 1 pound.

ofcom.', 
, The check lot fed In a dry pen without pasture consisted of 11 pigs in 1927,10 pigs in 1928, 14 pigs in 1929, ' 

and 17 pigs In 1930 • 
• Minus indicates loss. 

Each year the pigs ,have been moved to the acre plot of field peas 
on the date of closing the pasture period on winter rye. The character 
of this forage at t.he tinle of pasturing v~ries greatly with the type of 
season and the length of rye-pasture penod. In some years the peas 
have begun to form seed before the plot was opened for pasturing, 
while in other seasons it has been necessary to use the plot of peas at 
an earlier stage of growth in order to provide the pigs WIth continuous 
grazing. In 1927 the peas produced a heavy growth of vines and h~d 
begun to form seed when the plot was opened to grazing. The gains 
in weight made by the pigs, though small, were economical when based 
on the grain consumed. The seasons of 1928, 1929, and 1930 were 
dry, and the pea forage was not as plentiful as in 1927. In fact, in 
1930 the peas dried up before making enough growth to warrant 
pasturing, and the experiment was omitted for the season. The 
gains i~ 1928 9.nd 1929 were somewhat higher than those in 1927. 
Grain consumed per unit of gain was also higher than in. 1927, but 
less grain was used by the pigs on pasture than by those in the check 
lot to produce a hundredweight of gain. The data from pasturing 
peas are summarized in Table 35. 

TABLE 35.-Results obtained from past1tring field peas (1-acre plots) by spring pigs 
at the Hmttley field station, 1927-1980 

Items of compnrison 	 1927 1928 1929 1930
------------------------1------------- -----

July 8 June 26 July 5 (I>~:~ ~;;,~~=::::=::::::::=::::::::::::=:::::::::=:==:::::::::::: Aug. 5 Aug. 2 Aug. 1 
28 37 27M~g:)~~h~:t:--::::::::::::::::::::::::::::::::=::=nu-~~~~:= 15 	 15 15A verage initial weighL_______________________________pounds__ 45.9 00.1 70.2 

62. 7 106.5 104.0 
16.8 	 40.4 33.8 
.00 1.09 1.25 
252 606 507i~E~~~~~ltt~~~~~~~~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 720 1,964 1,575 

}'eed per 100 pounds of galn: l'asrure 10L ______________________•_____._.__________do___ _ 	 311 _________ _286 324Oheck lot__• _____• _____•________________•___________do____ 354 •_____ •__ _395 331
Oorn replaced by 1 Bere of pssturo_______________________do_. __ 	 218 __________275 42
Acre yields of check ploL. ___ •__ •••••_____ ••• __• ______hushcls•• 10.8 8.0 o 0

1 Field peas dried up before making sufficient growth for llashtrage. 
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As a substitute for pea pasture in 1930 the pigs were given the run 
of one-half acre of alfalfa planted in rows 2 feet apart. They re~ 
mained on the alfalfa for 42 days, June 19 to July 31, during which 
time they made an average daily gain of 1.25 pounds each. The 
shelled corn was equivalent to 254 pounds of grain for each 100 
pounds of gain. The check lot of pigs during the same interval 
gained at the rate of 0.88 pound each per day and required, 345 pounds 
of grain for a hundredweight of gain. The alfalfa pasture had a cal
culated grain-replacement value of 719 pounds to the acre for the 
42-day period. 

With the completion of the pasture period on field peas, the practice 
since 1924 has been to move the spring pigs from the acre of peas first 
to I), combination pasture of Sudan grass and soybeans, one-fourth 
acre of each, and later to a combination pasture of sorgo and soybeans. 
The supplementary ration of self-fed shelled corn was continued on 
these combination pastures. With the exception of 1928, the pigs on 
Sudan grass-soybean pasture consumed more grain per 100 pound.s 
of gain each year than did the pigs in the check lot. While on sorgo
soybean pasture, however, the pigs, except in 1927, required less grain 
for each hundredweight of gain than did the check-lot pigs. The 
data obtained from pasturing pigs on Sudan grass, soybeans, and 
sorgo are given in Table 36. 

<' 

TABLE 36.-Results oblainedfrom grazing Sudan grass-soybeans and sorgo-soybeans 
mixed pastures (~-acre plol~) by spring pigs at the Huntley field station, 1927
1930 

Sudan grass, soybeans Sorgo, soybeans 
Items of comparison 

1927 1928 1929 1930 I 1927 I 1928 1929 

Test begun._••__..____ •• __••••_. Aug. 5 Aug. 2 Aug. 1 July 31 Sept. 2 Aug. 21 Aug. 20
Test rlosed •••••___•___ •______. __ Sept. 2 Aug. 21 Aug. 20 Sept. 11 Sept. 16 Sept. 11 Sept. 9 
T.ength of tesL.____• _____days_. 28 19 19 42 14 21 20
Pigs pastured ____•_____ number_. 15 , 1515 15 13 15 15 
~\ verage initial weighL_pounds.. 62. i 106.5 104.0 100.8 94.0 130. ; 124.0 
Average final weighL.___ .do___. 94.0 130.7 124.0 153.5 113.8 160.1 152. 4
A\'erage gain ________ . ____.do____ 31.3 24.2 20.0 52. 8 19.8 29.4 28.8 
Average dailY gain._______do_.__ 1. 12 1.2; 1.05 1.26 1.41 1.40 1. 45
'rotal gain of pigs _________do___• 469 29;363 300 686 441 420
Totalfeed consumed. ____.do__ ._ 1,471 1,11;- 1,42.'1 2,880 1,122 1,784 1.463 
Feed per 100 pounds of guin: 

Pasture loL___ •____ pounds_. 314 308 474 420 378 405 348Check loL____________do.__ • 310 400 35; 407 3!JO 434 402 
Com replaced by 1 acre of pasture__________________ pounds__ -38 668 -;02 -89 -249 2.'i6 454 
Acre yields 3 of check plots:Sudan grns5___ • ____ pounds__ 4. BOO 1,104 1,350 620 _____________________________ 

Soybeans _____________do____ 13,870 712 1,250 0 _____________________________
Sorgo _________________do_____________••_______________________ ._____ 12, 190 1,812 4,150 
Soybeans _____________do____ j__________ ___ •• _. ___ ._. _____ .. _____...__ 13,870 712 2,750 

j 

I Because of drought and tho (loor quality of tho forage in 1930 the 2 pastures were grazed as 1 plot rather 
than sepnrately, as was done in 1927, 1928, and 1929. The combined results from grazing the Sudan grass
soybean pasture and the sorgo-soybean pasture are given In this column. 

, Only 14 pigs after September 2. Gmos and feed of 15th pig included to nearest weighing date, Aug. 29. 
'Air dry. 

From the sorgo-soybean pasture the spring pigs have been taken to 
a I-acre plot of Northwestern Dent corn in the pasture rotation. At 
that date the corn has usually been mature or nearly so, and no grain 
supplement has been fed with it. In some seasons, however, the pigs 
have had access to alfalfa hay or skim milk to balance the ration while 
on corn. The length of the pasture period on corn has varied greatly, 
depending upon the amount produced. In 1930, because of drought, 
no corn was produced, and that phase of the experiment was omitted. 
Small crops of col'll were produced in 1928 and 1929, and the pasture 
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periods for those yettrs were 7 dttys nnd 3 dttys, respectively; whereus 
ill 1927 sufficient corn WttS produced to supply the pigs for 28 days. 
1£ the amount of gmin consumed by the pigs on the pnstmed corn 
plot is cnlculated on the bnsis of the yields. of corn from the check 
plot, the hogs in the dry pen have required less corn to produce a 
hlindred pounds of gain than have the hogs on corn pastme. A sum
mary of the corn-pnsturing experiments is. presented in Tttble 37. 

TABLE 37.-Resulls obtained from harvesting corn (1-acre plots) by spring pigs at 
. the Huntley field station, 1927-1930 

Itoms of com paris[)n 	 1927 1028 1029 1930 I 

Test begun_____________________________ •______________________ _ 
Test closed__________________________..________________________ _ Sept. 16 Sept. 11 Sept. 9 

Oct. 14 Sept. 18 Sept. 12 
28 7 3~~~~~J::::::::::::::::::::::::::::::::::::::::,iil;~tJ;~:: Iii 15 15Average Initinl weIght ________________________________ pounds__ 113.8 100. I 11i2.4Average final welght_____________________________________do___ _ 152.0 Hl3.9 147.8 

38.2 3.8 -4.6 
1.36 	 .54 -1.1i3 
5i:J 1i7 -69i~r~1~!J~~i~~~~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2,744 1180 258 

Feed consumed per 100 pounds of gain: PtlSture lot___________________ ..___________________ pounds__ 470 1,193 
457 350 243

Check lot____________________________________________do____ 
Acre yIelds of check plots _____ .. ____ . _________________ bushels__ 49.0 11.2 3.6 () 

I Corn dried up before producing b'l"lIin, and the plot WIIS not lmn'ested by pigs." 
I Feed consumed based on yield of check plot In 1927. In 1928 the corb W'IS snpplemented with skim 

milk, and the total feed was t"tllculnted from the yield of t"Om on the check plot plus the skim milk fed (4
pounds of milk equal to 1 pound of corn). 

Plots of Success barley 1 acre in area were grown and harvested in 
both the pastured and unpastured rotations each year of the four here 
reviewed_ The grain yields of barley from the pastured rotation 
exceeded those of the unpastured rotation in 1928 and 1929. Heavier 
yields of straw were obtain(ld from the pastured than from the 
unpastured rotation in 1927 and 1928. No grain or straw was 
produced on either plot in 1930. The yield data from both plots are 
compared in Table 38. 

TABLE 38.-Annual acre yields of barley 81raw and grain obtained from plols f~: 
similar rotation8 in one of which all crollS but barley were pastured by hogs and 
in the other all crollS were harvested by machinery, at the Huntley field slation, 
1927-1930 

l 1927 1928 1029 1939 
Rotation treatment 

Straw Gruin Stran- Grain straw Oruin Straw Oruin 
.--------------

Pound. Bruhd. POU1lds BIt.hel, Poltnd. BIUlhel., Poltnll. Bruhtl.,Pastured_. ___________ •_______________ 2,810 29.4 776 21.1 1,0I1Il 15.6 () UJlarvested ____ • _________ •____• ___ •____ 2,800 33.8 323 0.1 1,160 10.9 0 0 

PERENNfAL-CHOP PASTURES 

The perennial crops have been represented in the dry-land pasturing 
experiments by two plots each of alfalfa and bromegrass. One plot of 
each crop has been grown in rows 2 feet apart, and the other has been 
close-seeded in drills 6 inches apart. During the years covered by 
this report }6-acre plots of each crop and seeding method were 
pastured bl fall pigs, which, in addition to the forage, were hand-fed 
a daily ratIon of shelled corn equal to 3 per cent of the live weights of 
the animals. Throughout the period that the pigs were on pasture 
a check lot of similar pigs was given It ration of skim milk and self-fed 
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corn in a dry pen without paSture. The length of time the hogs 
remained on pasture each year was governed by the growth of the 
animals as well as by the condition of the forage, the object being to 
keep the hogs on pasture if possible until they had reached a market
able weight of 200 pounds or more. The highest average daily gains 
made by any of the fall pigs on perennial pastures were on row alfalfa 
and close-drilled alfalfa in 1928. The hogs have usually made more 
rapid gains on alfalfa pasture than on bromegrass; and from the 
viewpoint of supplementary grain consumed, the alfalfa pastures have 
also been the most economical. With one exception, from 1927 to 
1930, the hogs on pasture have required less supplementary grain to 
produce 100 pounds of gain than have the hogs in the check lot. The 
results obtained by pasturing alfalfa and bromegrass by fall pigs 
are given in Tables 39 and 40. 

TABLE 39.-Results .obtained from pasturing by fall pigs ~-acre plols of alfalJa 
sown in rows 2 feet al)art and of alfalfa close-drilled, at the 1l1mtleJl field station, 
1927-1930 

Alfalfa I n rows A lfulfa close·drllled 
Items of. comparison 

1927 ]928 1929 1930 ']927 ]928 1929 1930 

Test begun____________ May 7 May 14 May 17 ~May 10 Muy 7 May 14 May 17 May 16Test closed ___________ July 8 June 26 July 5 June 18 July 8 June 26 July 5 June 18
Length of test.__days__ 02 43 49 33 62 43 49 33 
Pigs pastured number___________ __ 3 3 3 3 3 3 3 3 
Average inltinl weight ___________pounds__ 132.0 la9.0 152.7 162.7 132.3 138.0 142.7 161.0 
Average finnl weight ____________ pounds__ 

225.0 210.3 221.0 215.0 228.0 209.0 217.3 200.7
A.verage gnln ____do___ 93.0 . 71.3 68.3 52.3 95. i 71.0 74.6 45.7 
Average daily gnin ____________ pounds ,. 1.50 1. nil 1.39 1.58 1.54 1. fl5 1.52 1.38Total gnin______do____ 280 214 2% 157 287 213 224 1:17 
'I'otul feed consumed ____________ pounds._ 988 700 8-13 547 I, ()()2 700 828 527 
}'eed per 100 pounds

ofgnln:
Pasture 10Lpounds. 353 327 411 348 349 329 370 385
Check lot._.do____ 3g8 428 451 5a8 398 428 451 538 

Com replnt'ed by 1acre 
of pasture __pounds__ 252 454 164 597 230 422 363 419 

TABLE 40.-ReBuitB obtained from pasturing by fall pigB }~-acreplols oj bromegra,~s 
sown in rows 2 feet apart and oj bro'lllegrass cloBe-drilled, at lhe Huntley field Blation, 
1927-1930 

Dromegrass in rows Dromegrass close-drilled 
Items or compnrlson 

1927 1928 1929 1930 192i 1928 1929 1930 

Test begun.___________ May 7 May 14 May 17 Mny 16 Muy 7 May 14 Mny 17 May 16Test closed_________._. July 8 June 26 July 5 June 18 July 8 June 26 July 5 June 18Length of tesL__days__ 62 43 49 33 62 43 49 33
Pigs pastured __________.number __ 3 3 3 3 3 3 3 3 
Average Inltinl weight ____________ pounds._ 132.0 139.3 150.3 159.3 131.~ 7 138.7 151.0 158.0 
Average final weight ____________ pounds__ 

209.3 192.7 221.7 26.1.3 213.3 193.7 221.3 199.7Average inln.__ .do____ 77.3 li3.4 71.4 46.0 81.6 55.0 70.3 41.7
Average daily gnin ___________ pounds__ 

1.25 1.24 1.46 1.39 1.32 1.28 1.43 1.20Total galn ______do.. __ TJ2 1(J() 214 J38 245 165 211 125 
Total feed consumed ____________ pounds__ 960 Illi8 843 .127 !l6O 6i2 843 527 
Feed per 100 pounds

of gain:
Pasture lot_pounds. 414 411 394 382 392 407 400 422Checklot____do____ 398 428 4.11 538 398 428 451 5.'l8 

Com replaced by lucre 
of pasture..pourJds__ -74.0 M.O 244 4:11 29.0 69.0 215 290 
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EXPERIMENTS WITH'DAIRY CATTLE 6 

. .A herd of registered Holstein-Friesian cattle is maintained by the 
Bureau of .Dau·y Industry at the Huntley field station, and cooperative 
experiInents are carried on in breeding and feeding dairy cows and in 
grazing irrigated pastures. Feeding tests comparing the economy 
of :producti~n !tave been completed in which groups of cows were f~d 
ratIOns cOilslStmg of rqughage alone, roughage and a full feed of gram, 
and roughage and a lllnited amount of grain .. An experiment was 
conducted to determine the adaptability of alfalfa for silage. Ex
periments to determine the effect of alfalfa hay as a complete ration 
for dairy cows are being carried on. Experiments in grazing irrigated 
pastures have included tests of the carrying capacity of various 
pasture-grass nm..-tures and sweetclover. The effect of top-dressing 
pastill\'1S with manures and phosphates is being studied. The breed
ing experiments deal largely with establishing a strain of cattle pure 
in their inheritance for high milk and butterfat production. This is 
to be accomplished through the continued use of proved si.res, i. e., 

;' 	 sires that are known to transmit high production to their offspring. 
Dairymen in the neighborhood of the station cooperate in proving 
these sires by using them in their herds and by keeping production 
records of their cows and the daughters of these sires. 

PROVED·SIRE TESTS 

The proving of sires was started in 1918, and during the period 1918 
to 1930 i1 total of 73 sires were placed for proving. This total includes 
the sires used at the station as well as those placed in cooperators' herds 
throughout the States of Montana and Wyoming. At the time of 
writing this report 38 sires were being proved by 67 <{ooperators in 
the country adjacent to the station. Several sires have been proved 
during the last few years and have gone to head herds in other experi
ment stations or colleges where the proved-sire experiment is being 
carried on. The men using these sires agree to retain the heifers sired 
by the bulls and to furnish production records of the dams as well as 
of the heifers. During lS30 a total of 1,127 cows were tested for 
milk and butterfat production, each cow's record being kept on file 
and a written report sent to each cooperator. Up to the end of 1930 
a total of 1,360 heifers had been sired by station bulls. Of this num
ber, 1,109 are still living or have made records in present cooperators' 
herds or those of former cooperators. 

Table 41 contains a comparison of the records of 302 daughters 
sired by 31 station bulls in cooperators' herds, with records of the 
dams of those daughters. The list of sires includes all bulls having 
two or more first-generation daughters that have completed at least 
1-year's lactation period. Of the daughters, 232 exceeded the pro
duction of their dams in milk, 161 in percentage of butterfat, and 240 
in total amount of butterfat. 

• Rellort preparetl by D. V. Koplautl. Tbe dairy work is contlucted uutler the supervision of tbe Divi· 
sion 01 DaIry Cattle Breeding, Feeding, Rnd Management, Bureau 01 Dairy Industry. 
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TAlILE 41.--'Records offirst-generatitindaughters of bulls having two or more such 
daughters with records, compared with the records of the dams of those daughters 

[All records calculated to a mature basis] 

Daughters ]Jams Increase or decrease 

Sire No. 


Cows Rec- Milk Butterfat Cows Rec- Milk Butterfat Milk Butterfat
ords ords 

Num- Num- Num- Num
ber ber POlL11ds P.et. Poumh ber ber Pound. P.et. Pounds Pounth P.et. PoumhH-I04________ 122 25 16, 351. 2 3.55 581.19 122 3715,330.8 3.44 527.38 1, 020. 4 0.11 53.81H-105________ 13 1910,265.8 3.67 377. OS 13 3210,030.1 3.64 365.19 235.7 .03 11.89

H-I0L _____ ,_ 20 3711,291.9 3. 81 430.70 20 47 9,154. 9 3.71 338. 90 2, 137. 0 .10 91.80H-l00________ 12 28 10,372. 1 3.64 377. 00 12 15 6,870.6 3. 81 261.82 3,501. 5 -.17 115.78
H"'l1L _______ 13 18 9,804.9 3.65 348. 19 13 35 8,049.9 3.46 278.30 1,765.0 _00 69.89H-U2________ 27 64 12, 129.9 3.64 441.76 27 62 9,047.0 3.68 333. 77 3,082. 9 -.04 107.99H-113 ________ 3 710,818.9 3.48 376.24 3 14 9,834.8 3.38 332. 74 984.1 .10 43.50H-11L____ "__ 8 10 8,410.5 3.90 328:00 8 22 7,365.9 3.64 268. 71 1,044.6 .26 59.38H-115 ________ 14 1711,275.3 3.54 399.48 14 42 8,689.3 3.56 300.36 2, 586. 0 90.12H-116 ________ 3 3 9,978.0 3.76 375.22 3 8 7,811.8 3.54 277.66 2, 166. 2 -:~ 97.56H-117________ 7 9 8,956.6 3.79 339.65 7 2410,778.4 3.65 384.48 -1,821.8 .24 -44.83H-118________ 9 1211,298.7 3.63 410.74 9 14 9,398.2 3.69 ,347.56 1,900.5 -.06 63.18H-I20_______ 10 2311,680.3 3.45 403.76 10 23 8,403.4 3. 59 3,276.9 -.14 101.92
H-12L ___c ___ 4 714,598.6 3.58 524. 96 4 1312, 633. 4 3.63 ~~:~ 1,965.2 -.05 65.46H'-l23________ 12 20 9,467.9 3.48 329.58 12 21 7,206.2 3.36 242. 41 2, 261. 7 .1 87.17H-l26________ 10 1310,434. 5 3.70 386.13 10 32 9,804.5 3.65 35i'.76 630.0 .05 28.37H-l27________ 9 11 9,623.6 3.53 340.42 9 lY 7,400. 3.70 273.9 2, 223. 4 -.17 66.50H-'I30________ 5 510,413.2 3.57 372. 28 5 9 8,324. 6 3.88 323.68 2, 088. 6 -.31 48.00H-13L _______ 6 7 9,322. 7 3.80 354. 55 6 12 7,636.3 3.59 274.11 1,686.4 .21 80.44H-132 ________ 3 314,957.0 3.70 564.46 3 611,462. 4 3;57 400.21 3,494. 6 .13 145.25H-135 ________ 3 311,549.1 3.48 402. 11 3 510,406.8 3.39 353.66 1,142. 3 .00 48.45H-143________ 4 412, 310. 4 3.53 434. 62 4 9 9,713.7 3. 47 337.18 2, 596. 7 .06 97.44H-257________ 19 3110,331.0 3.50 361.38 19 47 8,001. 9 3.49 299.83 1,732.1 .01 61.54A-I04_________ 3 310,739.3 3.50 375.92 3 10 8,739.8 3.78 330.34 1,999.5 -.28 45.58A-IO.'L _______ 123 36 14, 138. 9 3.61 511.03 123 5513,543.4 3.53 478.27 595.5 .OS 32. 76A-IOL_______ 15 26 9,734. 3 3.69 359.59 15 42 8,542.0 3.67 313.64 1,192. 3 .02 45.95A-IOS_________ 
A-l00_________ 7 24 8,900.9 3.38 302.27 7 17 9, BOO. 6 3.13 306.78 -899.7 .25 -4.51 

11 26 9,911.3 3.47 344.37 11 25 9, 230. ~ 3.44 317.66 681.1 .03 26.71A-'110_________ 
2 212,381. 0 3.57 442.49 2' 4 9,127.1 3.78 345.55 3,253.9 -.21 96.95A-119_________ 
2 410,984. 0 3.91 430.23 2 4 8,622. 3 3.27 282.01 2, 361. 7 .64 148. 22 

A-12L_______ 3 311,787.3 3.48 _411.27 3 3 8,193.3 3.81 312. 50 3,594. 0 -.33 98.77 

Averago____ 9.7 15.8 11,398.0 3.61 411.17 9.7 22. 8 9,594. 4 3.57 .342. 44 1,757.0 .04 67.15 

1 Official records made in the Huntley station herd. 

Six of the bulls in the comparison (A-1 07, A~108, A-109, A-llO, 
A.-1l9, and A-121) were sired by the bull Colantha Pontiac Hero. 
These bulls had a total of 40 daughters with completed records, which, ,. 
when compared with those of their dallls, show mcreases of 19.02 per 
cent in milk, 2.28 per cent in percentage of butterfat, and 21.94 per 
cent in pounds of butterfat. Only one of these six sons shows a loss 
in transmitting milk-producing ability, comparing the total records 
of the daughters with their dallls. 

Five of the bulls (H-130, H-131, H-132,H-135, and H-141) were 
sired by Friend Ona Hartog Korndyke (A-I05) and hn,v0 a total of 
21 daughters with completed records which show, in comparison with 
those of their dams, increases of 23.15 per cent in milk, 1.40 per ce;nt 
in butterfat test, and 24.74 per cent in pounds of butterfat. Not one 
of these five sires shows an individual decrease in total milk and fat 
production of his daughters. In most instances the daughters of these 
bulls are from dams whose sires were by a station bull. . 

The daughters olall but 1 of the 15 sons (H-I07 to H-127, inclu
sive) of Mapleside King Paul (H-I04), the first proved sire used in 
the breeding work, show a distinct increase in milk and fat production. 
(Figs. 5 and 6.) The daughters of the one bull (H-117) that have a 
decrease in production were not given a fair chance as heifers, in that 
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they were bred and freshened too young and in most instances were 
uJldeciized."'- It is hoped that their records as mature 'cows will be 

FIGURE 5.-Holstein bull Mapleside King Paui181023, a proved sire. Twenty-two daughters of this 
sire averaged 646 pounds of butterfut in a year as cilmpared with an average production of 571poundB
butterfat for their dams. (Records calculated to a mature basis) 

made under conditions more comparable with those under which the 
dams were tested. The 161 daughters of these 15 sires gave an increase 

FIGURE 6.-Holstein cow Duchess Sadie Komdyke 764141, a daughter of Mapleside King Paul, 
. having a yearly production as a 7-year-old of 22,611 pounds of milk and 821.9 pounds of butterfat 

in production over their dams amounting to 20.92 per cent in milk, 
0.8 per cent in percentage of butterfat, and 21.89 per cent in pounds 
of butterfat. 
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CARRYING CAPACITY OF PASTURE 

In 1916 a tame-grass pasture was started, composed of the follow
ing grasses: Kentucky bluegrass, meadow fescue, orchard grass, 
smooth hromegrass, alsike clover, and white clover. This mixture 
was seeded at the rate of 24 pounds of seed per acre. 
- An experiment was carried on from 1919 to 1930 to dete7_mine 
the number of dairy cattle in milk that an acre of irrigated. tame
grass pasture would support throughout the grazing sesson without 
supplemental feed. It was necessary, however, during several of 
the seasons to supply additional feed in the form of alfalfa hay or 
green-cut crops such as corn; 

The cattle used in the experiment were, for the most part, regis
tered Holstein-Friesian cows. Several grade cows, however, were 
used during the seasons of 1919 and 1920. The cows were gen
erally medium producers, although n,t times it was _ necessary to 
use dry cows so as to insure proper grazing.. In these instances the 
Pltsture received credit for only the number of days grazed by the 
dry cows and a credit for gain or loss in weight while these cows 
grazed. A sufficient number of cows were kept on the pasture 
throughout the grazing season to assure complete use of all available 
pasture without subjecting the cattle to a shortage of food. 

It was necessary at times to remove all cows from the pasture 
during stormy weather. During these intervals the cows were 
fed alfalfa hay or other supplemental feeds. Daily milk weights 
were taken, and butterfat tests were conducted two days in each· 
seven. The pasture wa~ top-dressed each year with 12 loads of 
barnyard manure and harrowed in the spring to distribute the 
preVIOUS year's droppings. 

Tn,ble 42 contains a detailed report of this mq>eriment for the 
years 1927 to 1930 and the average results for the 12-year period 
191.9 to 1930. 

TABLE 42_-Results of experiment to determine the maximum carrying capacil.y 
of 1 acre of irrigated tame-grass past!tre for dairy cows at Ihe Huntley field slation, 
\1927-1930, and averages for the perwd 1919-1930 

12-year
Items oC comparison 1927 1028 1029 1030 Ryerage, 

191!HOJO 

Average daily number oC cows pcr ncrc ______________ 2.73 1.00 1.02 1.02 2_15Length oC grazing senson ______________________days__ 138 142 1:13 160 139.8Oows on pnsture______________________________ do____ 138 142 133 147 136Oows off pnsture______________________________do____ 0 0 0 13 .27Total cow days per.acre _______________________do ____ 377 283 256 286.5 298
Green com Ced cows on pasture _____________ pounds__ 0 0 0 0 154 
Alfalfa hay On pasture Ced ________________________________ cows: do____ 

801 613 0 0 724.5Off pnsture ________________________________do ____ ()0 0 13 107.5 
Grazing period oC cows on outside pnsturc _____days.. 0 0 0 0 1.0 
Average weight per cow per sensou. ________ pollnds__ 1.388 1.316 1.327.8 1. ·1U8.·1 1,261.3
Average gain or loss in weight per cow per senson __________________________ ....__..__••____ pounds__ 2ZJ 217 -77.1 8.6 83.0 
Production per acre: Milk________________...._________________do____ 

6,180 0.529 7.304 6.320 6.960.4ButterCat_________________________________do ____ 232.7 240.2 274.9 236. i 204_ !l 

An experiment to determine the carrying capacity of an acre of 
sweetclover as a pasture was carried on during 1927, 1928, and 
1929, This pasture was handled in nearly all respects like the 
toame-grass pasture, The cows were average producers as a whole, 
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and occasionally dry cows were used to keep the pasture properly 
grazed. In maintaining the sweetclover pasture a new seeding 
was made each year. Only the second season's growth was pas
tured. Both the yellow-flowered and white-flowered varieties were 
used, and judging from observations made during the grazing season, 
the cattle seemed to prefer the yellow-flowered variety. However, 
while the cattle gradually accustomed themselves to the sweet
clover, they did not seem to relish it at any time. Table 43 contains 
the data for the 3-year period. 

TABLE 43.-Results of e:r;periment to determine the maximmn carrying capacity of 
1 acre of irrigated sweetclouer pasture for dairy cows at the Hu.ntley field siation, 
1927-1929.-c-

, 

Items of comparison 1!l27 JU28 JU2!1 Average 

Length of grazing season _________________________________days__ III 105 110 108.6 
Cows off pasture________________________________________do____ .Cows on pssture ________________________________________do____ 

96 105 110 103.6 
15 0 0 5Total cow days per acro _________________________________do____ 174.4 163.0 162.2 166.5Aver!llle dal!y number of cows c;:r acre. ________________________ 1.57 1.55 1.47 1.53

GrazlDg period of cows on outs rle pasture_______________days__ 12 0 0 "-Alralfa hay fed cows: 
94.5 0 0 31.5 

208.2 0 0 69.4g~ ~:~~:=:::.-::~:==:=::::::=:===================~-~~~~:==Average weight ro;r cow per season ______________________do____ 1,35-1.0 1,174.0 1.437.9 1.321.9
Average gain or oss in weight per ncre per 8cllSon________do____ -108.2 -244.7 -2.13.5 -195.5 
Production per ncre: Milk____________________________________________. __ .do____ 

Butterfat____________________________________________do____ 4,942.3 3,218.4 2,448.1 3.536.3 
Skim milk__________________________________________do____ 197.8 125.9 95.38 139.69 

4,377.2 2,858. ; 2,352.72 3, InO_2 

FEEDING EXPERIMENTS 

EFFECT OF PLANE OF FEEDING ON MILK PRODUCTION 

E:,.-periments were conducted to obtain information as to the relative 
economy of milk production by cows fed on three planes termed 
"roughage," "limited grain," and "full grain. 11 The first group of 
cows received an the roughage that they would consume, such as 
corn silage, alfalfa hay, and root crops in season, and in addition were 
placed on irrigated pasture during t.he grazing season. Cows in the 
other groups were given all the roughage that they would consume 
and in addition the limited-grain cows received 1 pound of grain to 
every 6 pounds of milk produced and the full-grain cows received 
twice this amount of grain. The grain mixture used in the rations of 
both the full-grain and limited-grain groups was composed of 2 parts 
of mill feed, 2 parts of ground oa.ts, 2 parts of ground corn, and. 1 part 
of linseed meal. Ten cows were used in the (\:\-periment, each cow 
completing a lactation period on each of the three planes at one time 
or another during the 7-year period 1919-1926. As a rule I the cows 
were placed on the full-grain ration first in. order that an index of 
their producing. ability might be obtained as soon as possible for 
inheritance studies. Their records were made under offiCial-test con
ditions, the cows being milked three times a. day. Table 44 contains 
data from this experiment. 

" 

http:2,352.72
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TABLE 44.-Comparison of the effect of three. planes of feeding on milk production 
by 10 cows at the Huntle;; field 8tation 

Average for cows foo-

Items of comparison 
LimitedRoughage Full graingrain 

Age of cows _________________________________________________years__ 
7 4~ 

Ration: 
6,978 6,782tJ~~~ ~~:~::::::::::::::::::::::::=::::::::::::::::::~_~~~~:= 1~: ~ 12,076 8,601Beet pulp__________________________________________ •_____do____ 65 

2 244Beets____________________________________________________do____ 1,345 
Pasture_________________________________________________days__ 132 52i 2.258 
Or:1in_________________________________________________ pounds______________ 138 120 

2,710 5,266Weight of cows I _____________________________________________do____ 1,240.2 1,330.6 1,237.7Oain in weight during test __________________________________do____ 30 108 180Dry' period p~ior to test______________________________________days__ 78 65 56Oram fed whIle cows were dry___________________________pounds__ 132 III 186Calf-carrying period _________________________________________days__ 175 165 188 
Milk produced:Actual ________________________________________________pounds__ 13,295.2 16,407.2 15,793. 3 Calculated to maturity ,_________________________________do____ 13,656.5 16, fl48.6 17,851.5 
Butterfat produced:Percentage of mllk_____________________________________________ _ 

3.49 3.51 3.45·Weight, actual _______________________________. ________ pounds__ 4fl4.1l 570.45 544.43Weight, calculated to maturity ,_________________________do___ _ 478. 00 584.10 619.90Value of butterfat and skim milk ,_________________________ dollars_ 252. 07 312. 76 296.70Cost of feed exclusive of pasture , _____________________________ do___ _ 65. :3 105.00 150. 46 
Co~t of feed including pasture , _______________________________do____ 91.49 127. ]5 ]03.64Returns over cost of food _____________________________________do___ _ 1n0.58 185.61 132. 00 

I The average weight of the group was hased on an average weight of each individuai in the group. The 
average weight of the individual was determined by averaging her monthly weights throughout the 
testing period. 

'Individual records in each group when made by an animal in heifer form are calculated to represent 
her production at mature age. 

l Computerl in the following values: Butterfat, 44 cents per pound; skim milk, 40 cents per 100 pounds.
, Computed on the following values per ton: Orain, $32; alfalfa ha" !$10; silage, $5; dried beet pulp, ~6; 

beets, $6. 
, Cost of pasture per day: For cows on roughage alone, 20 cents; on limited grain, 16 cents; on full grain, 

11 cents. 

In comparing the results it, is noted that the roughage group 
gained 30 pounds in body weight, indicating that this group consumed 
a sufficient amount of nutrients to meet the demands of production 
and the requirements of body maintenance. However, 3 mdividuals 
in this group were not mature, in that they were between 4 and 5 
years of age. Whether the h,ck of maturity in these instances is a 
factor of importance in considering the loss or gain in body weight is 
not known. On the other hand, the limited-grain group gained 108 
pounds and the full-grain group gained 180 pounds. The limited
grain ~roup contained 1 indIvidual under 4 years of age at the 
beginnmg of the trial, whereas the full-grain group contained 7. If 
considerable importance is attached to the factor of age, it is apparent 
that the latter two groups received more nutrients than required, 
especially the full-grain group. From an ooonomic standpoint the 
rOllgha~e group returned an income over the cost of feed of $160.58, 
the limited-grain group $185.61, and the full-grain group $132.06. It 
is apparent that the full-grain group wasted feed. 

It appears from this e}..l>eriment that under conditions at this station 
an abu}ldanc«: of iirst-quality rough~e is a prime :r:equisite for 
econOmIcal milk and butterfat productIOn and that a hght supple
mental feed of grain may be advantageously supplied when cows of 
better than average:.production are maintained. 
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AL,,'ALFA-MOLASSES SILAGE 

An e}':periment to determine the desirability vf a legume silag~ for 
dairy cows was conducted in 1928 and 1929. Fresh-cut alfalfa was 
ensiled and was moistened with sugar-beet molasses at the rate of 1 
part of molasses to 20 parts of alfalfa by weight to provide the neces:' 
sary sugars for fermentation. This produced a grade of silage of 
good keeping quality, possessing a characteristic although not 
objectionable odor. The freshly mowed alfalfa was hauled to the 
Rilage cuttelr and run into the silo in the same manner that com is 
handled. The molasses was diluted with warm water and thor
oughly sprinkled over the alfalfa as it went into the silo. 

Two fresh cows were used in the experiment in 1928 and were fed J 
com silage and alfalfa-molasses silage ad libitum over a period of 139 
days, from .Tuly 15 to November 30. No other supplemental feed 
such as grain or hay was offered. One of the cows, H-48, freshened 
on July 12 and producfld 49.3 pounds of milk on July 15. On the 
concluding day of the period she produced 26.8 pounds of milk. 
Her decline in production was the most rapid during the first 30 
days, the yield having dropped to 35.4 pounds on August 15. From 
then on throughout the balance of the trial she maintained a fairly 
constant milk flow. 

I' Her stable mate, H-49, freshened on July 30 and produced 34.1 
pounds of milk on August 1. The decline in production was not 
unusual, although it might have been anticipated that she would 
have produced more milk to start with, had s.lle been receiving feed of a 
different character prior to freshening, as did H-48. 

During the first 11 da.ys of the trilll the cows consumed on an ,average 25.3 pounds of alfalfa-molasses silage and 19.3 pounds of 
com silage. On July 25 the com silage became exhausted so that 
alfalfa-molasses silage alone was fed from that date up to and including 
August 29. In this period there was an average daily consumption of 
45 pounds of alfalfa-molasses silage. Cow H-48 consumed as high 
as 60 pounds of this silage in one day, while H-49 consumed as much 
as 50 pounds in one day. During the interval from September 8 to 21 
the alfalfa-molasses silage was discontinued, and com silage alone 
was fed. H-48 consumed as high as 69 pounds and H-49, 63 pounds 
in one day. On September 22 alfalfa-molasses silage was again 
added to the ration, and both cows were fed ad libitum throughout 
the remainder of the trial. During this period of 70 days there was 
an average consumption of 46.8 pounds of com silage and 21 pounds 
of alfalfa-molasses silage. The daily consumption by the individuals 
varied greatly, ranging from 80 pounds of corn silage and 19 pounds 
of alfalfa-molasses silage on October 27 to 20 pOlmds of corn silage 
and 55 pOlmds of alfalfa-molasses silage on October 15 in the case of 
H-48. H-49 also showed a similar variation, consuming 70 pounds 
of com silage and 17 pounds of alfalfa-molasses silage on October 27, 
while on October 23 she consumed 20 pounds of com silage and 50 
pounds of alfalfa-molasses silage. During the 139 days cow H-48 
lost 130 pounds in body weight, while H-49 lost 421 pounds. 

The addition of 5 pounds of straw to their ration did not seem to 
satisfy a craving exhibited by the cows throughout the trial. They 
refused to eat this additional roughage after several days. On the 
other hand, an alfalfa-hay supplement of 5 pounds daily per cow was 
readily eaten when offered in a feedillg trial to two cows in milk 
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during a period of 43 days. In this phase of the feeding trial corn 
silage and alfalfa-molasses silage were offered ad libitum . with an 
allowance of 5 pOlmds of alfalfa hay per cow per day. A gradual 

. decline in milk production was observed, the decline, however, 
being about normal, in that no sharp drop occurred with either 
cow. The cows in this instance were milking 50 pounds each at the 
start. of the trial and 43 days later were producing within from 5 to 8 
pOlmds of their first day's production. Their average daily con
sumption over this period was 30.5 pounds of corn silage and 10.5 
pounds of the alfalfa-molasses silage and 5 pounds of alfalfa hay. 
One of the cows ate considerably more of the alfalfa-molasses silage 
than did the other, the one consurnin~ 664 pounds and the other 236 
pounds. One cow lost 169 pounds m body weight, and the other 
lost 167 pounds in the 43 days of the trial. 

Oonclusions drawn from these two trials are that large amounts of 
le€;ume silage such as alfalfa-molasses silage will be consumed by 
milk cows provided their ration is restricted in variety ane amount 
of other feeds. The individual cow varies considerably in her 
appetite for alfalfa-molasses sila~e. Alfalfa as a silage may be war
ranted when a succulent feed IS desired in localities where corn 
silage can not be profitably produced. It may be profitably fed as a 
supplement to other roughages in the ration. Oonsiderable loss in 
weight can be ex,"])ected if alfalfa-molasses silage forms a large part of 
the ration for cows giving considerable quantities of milk. 

FEEDING COWS ON ALFALFA HAY ALONE 

An experiment is in progress to determine the effect on production, 
health, and economy of production of cows fed for entire lactation 
periods or longer on alfalfa hay alone. Some of the cows in this 
ex'"])eriment have completed records on one or more of the three 
planes of feeding in an experiment previously mentioned (p. 44). 
Those records, together with the fact that alfalfa hay is plentiful, 
should make the results very significant for this locality. 

Results so far indicate that cows will consume large quantities of 
hay and will produce sufficient quantities of milk and butterfat to 
make their production very economical. Considerable body weight 
is lost early in the lactation period, but this weight is gradually 
regained later in the lactation period. 

ORNAMENTAL TREES AND SHRUBS 7 

Since becoming established, the trees and ornamental shrubs on the 
station and in the 4-acre tract known as Project Park, adjoining the 
station ~ounds, have attracted attention from the standpoint of 
beautifymg the farmstead as well as providing shade, windbreaks, 
and screens. 

The first :plantings were made in 1914 around the station buildings. 
These plantings have been extended from time to time as the station 
grounds have expanded. The park was planted in 1917. The 
nursery stock for the various plantings on the station and in the 
park were obtained from dealers and from the United States Northern 
Great Plains Field Station at Mandan, N. Dak. The plantings have 
been given ordinary care in cultivation, pruning, and irrigating and 
provide a practical demonstration as to what may be done in a few 
years' time with tlus material on the farms of the Huntley project. 

7 Report prepared by A. E. Seamans. 
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The trees and shrubs used in the various plantings are given in the 
following list: . 

TREES 
Common name Scientific name Ash, green ______________________________ _ 

Fraxinus lanceolata. Boxelder ________________________________ _ 
Acer negundo. 

Cottonwood, northern __________________ .. __ Populus monilifera. Elm, American __________________________ _ Ulmus americana.Elm, Chinese____________________________ _ Ulmus pumila. Linden, American ________________________ _ Tilia americana.Maple, Norway__________________________ _ Acer platanoides. Pine, western yelJow ______________________ _ Pinus ponderosa.Plum, American _______________________. __ Prunus americana.
Cottonwood, Carolina ____________________ _ Populus angulata. Poplar, northwest________________________ _ Populus sp.Poplar, silver ____________________________ _ Populus alba nivea. Russian-olive____________________________ _ Elaeagnus anguslifolia. Spruce, Black Hills_______________________ _ Picea glauca albertiana. Walnut, black ___________________________ _ J1lglans nigra. Willow, diamond _________________________ _ Salix mackenzieana.
Willow, Russian golden ___________________ _ Salix vitellina aurea. Willow, laureL __________________________ _ Salix pentandra. 

SHRUBS 
Barberry, Japanese________________________ Berberis thunbergii. 

Buckthorn, commoll_______________________ Rhamnus cathartica. 

Cranberrybush, European __________________ Viburnmn opulu.~.


Currant, golden ___________________________ Ribes sp. 

Currant, alpine_______________ . ___________ Do. 

Dogwood, coraL __________________________ Comus alba sibirica. 

Elder, golden _____________________________ Sambucus sp. 

False-spirea, UraL _________________________ Sorbaria sorbifolia. 

Honeysuckle, Tatarian_____________________ Lonicera tatarica. 

Lilac, commOll ____________________________ Syringa vulgaris. 

Lilac, Persian_____________________________ Syringa persica. 

Lilac, Japanese tree_______________________ Syringa japonica. 

Mulberry, Russian ________________________ Morus alba tatarica. 

Ninebark________________________________ Opulaster opul~foliu.~. 


Pea-tree, Siberian _________________________ Caragana arborellcens. 

Spirea, Vanhoutte_________________________ Spiraea vanhoultei. 

Spirea, Anthony Waterer___________________ Spiraea sp. 

Snowball, common ________________________ Viburnum opulu8 sterile. 

Mockorange______________________________ Philadelphu8 grandijloru.~. 


Except for occasional tip killing in severe seasons, all species of 
trees used have been proved hardy': after becoming e!?iiablished. The 
elms, poplars, boxelders, and willows have made the most rapid 
growth, while the ash, American linden, maple, Pl1.Ull, and Russian
olive have developed more slowly. Pine and spru,ce have not only 
been difficult to transplant successfully but have ~rown very slowly. 

Under irrigation the elms, particularly the Chinese, and in some 
instances the boxelders, have made a top-heavy growth and many 
of the trees have been damaged during windstorms by the splitting 
off of large limbs. The Chinese elm has been free from insect pests, 
but a number of the trees have been injured by a .canker which has 
entered. the tree through pruning or accidental wounds. The Ameri
can elm has frequently been found infested with aphids but apparently 
has been free from disease. . 

The poplars have usually developed into large, well-formed trees 
more quickly than have the other species, but because of the attacks 
of borers and certain. bark diseases they have proved to be rather 
short lived. 
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Aphids; the l< boxelder bug," and the larvae of v.arious moths hav~ 
commonly been found in the boxelder trees in these plantings, but 
have seemingly done little injury to the trees. Aside from occasional 
breaking off of top-heavy limbs during severe winds, this tree has proved 
to be well adapted to the climatic and soil conditions of this locality. 

Willows have generally made a rapid and dense growth, especially 
when planted along the banks of canals and irrigation ditches. When 
planted closely, the willows have served well as screens andwindbreaks. 
All species have been relatively free from diseases and insect pests. 

No serious disease has yet been found on the ash, American linden, 
maple, or plum. Vmous laryae have been found on these trees at 
times, and the foliage of all has been more or less mutilated by leaf
cutter bees durin~ the summer. 

The Russian-olive when grown as a tree has shown no injury from 
insect pests and only slight evidence of disease. In a Russian-olive 
hedge maintained at the station for several years a number of the 
plants were killed by crown gall. 

A few black walnut trees were planted on the station in 1911, and 
in 1919 a small number of the same species were set out in Project 
Park. The older trees have made a very satisfactory growth and for 
several years have borne fair crops of nuts. The trees planted in I!H9 
died three or four years later from injuries rather than because of a . 
lack of hardiness. The black walnut has so far been free from disease 
and serious insect pests. 

Numerous conifers have been planted at the station from time to 
time, but in most cases the percentage of survival has been low. 
Nursery stock of spruce dug and shipped with a ball of earth sur
rounding the roots has become established more quickly and the loss 
has been less than with stock that had the earth removed from the 
roots at the time it was dug or in preparation for shipment. The 
growth of pine and spruce has been slow, but the trees appear to be 
free from troublesome insects and disease. 

Practically all of the shrubs listed as being gro'wn at Huntley have 
shown winter injury in some seasons, but in no case has such injury 
been severe enough to cause the death of the plant. Perhaps the 
least susceptible to winter injury have been the cranberrybush, 
Siberian pea-tree, and dogwood. Spirea, barberry, currant, honey
suckle, lilac, buckthorn, and snowball have frequently suffered the kill
ing back of tips and young shoots during the winter or early spring. 
The golden elder and Russian mulberry have killed back heavily 
nearly every winter, and during severe seasons practically all of the 
aboveground growth has been killed. These species grow rapidly, 
howeyer, and by midsummer have usually become reestablished. 

With the exception of an occasional infestation of tent caterpillars on 
the CUlTant and aphids on thesnowball, the shrubshave been practically 
free from injurious insect pests. Mildew and leaf spoton both species of 
curranthave so far been the only diseases that have required treatment. 

Practically all of the shrubs have been used in group plantin~s on 
lawns, around the station buildings, and in windbreaks assoCiated 
with trees, although a few specimens of Vanhoutte. spirea and lilac 
have been planted singly on the station grounds. Buckthorn and 
Siberian pea-tree have each been grown in ornamental hedges and 
have proved to be very effective when used for this purpose. 

_01 
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