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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

. AGRICULTURAL INVESTIGATIONS AT THE
" HUNTLEY (MONT. FIELD
STATION, 1927-1930

By Daw HaNsEN, Associale Agronemist and Superintendent, Division of Wesiern
Irrigation Agriculture, Bureau of Plani Indusiry; A. E. Seamans, Adssociaic
Agronomist, Division of Dry Land Agriculture, Burcau of Plan! Indusiry; and
b. V. KorLanp, Assisinnl Deiry Husbandman, Bureau of Deiry Industry

In Cooperation with the Montana Agricultural Experiment Station
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INTRODUCTION

The work of the Huntley field 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 experiments 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 Agriculture, and the
Montana Agricultural Experiment 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 & summary of the
more important experiments that have been under wey over longer
pertods.  Figure 1 illustrates the location of the fields comprising the
station trect and the cropping system in effect 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
which ciimatic measurements have been recorded at this station. The
rainfall during 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,
snd irrigated crops required much more than the ususl amount of
water. Precipitation during the spring months was particularly low,
and it was necessary to irrigate to provide moisture for seed germing-
tion for most crops. The frost-free period during the years 1928 to
- 1930 was also shorter than the average 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 yearin
the history of the Huntley project. Weather conditions were favor-
able for the harvest of sugar beets and other late crops during the
enth;;l 4-year period. There was no serious injury from severe storms
or hail.

Table 1 gives a summary of the ¢limatological observations during
the 20-year period 1911 to 1930, inclusive.

Taere 1.—Summary of climatological observations al the Huniley field station during -
the 20-year period 1811-1530
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TasLy 1L.—Summary of elimatological observations ot the Hunliey field station during
' the 20-year period 1811-1930—Continued

TEMPERATURE {® F.)

Septembar
November
Decomber

Absolute maxiranm:
19111480

EREBR

SNB85

EILLING FROSTS

Last In spring First in autumn

Minimum, Minimum
Date | teropers- tempara-
ture

° B, °F,

May il
May 27
Jone 3

Average.. May 18 L8l

AGRICULTURAL CONDITION ER%EIEE%E HUNTLEY RECLAMATION

CHOPS

The total croEped area of the Huntley reclamation project has in-
creased during the period covered by this report and in 1936 amounted
to 23,487 acres, according to the annual crop census furnished by the
Buresu of Reclasmation of the United States De artment of the
Interior. During the 10 years previous to 1997 the cropped area

remained fairly constant and aversged slightly less than 20,000 acres.
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~The total irrigable area of farms reported in 1930 amounted to 26,639
acres, the difference between this figure and that for the cropped area

1 representing land occupied by farmsteads, roads. and ditches. The
total amount of land that can be irrigated by the Huntley Canal is

. 32,600 scres. That part of the projeet 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 the genersl trend of crop acresges during the
history of the project, Ta%)le 2 has been prepared. This table gives
the ecreage of ech of the prineipal crops each year durieg the 18-year
period 1913 to 1930, inclusive,

TaABLE 2.—Aereage of principal crops and lotal acreage of oll crops grown an the
Hunltley reclamaiion projeet, 1813-1930

[From reports of the Bureau of Reclamation]
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! Cultivated pastnge.
* Miscelluneous pusturs, including native and peor cyltivated.

As indicated in Table 2, alfalfa continues to ocoupy 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 1s used lucally.

The sugar-best acresge in recent years has remained between 4,006
and 5,000 actes except in 1928, when it dropped to 2,685 acres. The
decrease in that year was due fc the failure of growers and the sugar
manuiacturers to reach a satisfactory agreement as to the price to be
paid for the crop. The yield of sugsr beets has aversged about
10.4 tons per acre during the 18-yesr peviod 1913 to 1930, inclusive.
In 1930 the yield was 14.13 tons, which was the highest in the history
of the project,

Beans have become an important ¢rop on the project in recent Years,
and in 1929 more than 4,000 acres were in this crop. The principsl
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variety grown 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 inereased in recent years.
The maximum amount of 2,332 acres wae grown in 1929, and there
was only slightly less than this in 1930. This crop yields well under
conditions on the projest and malkes excellent feed for stock.

The preduction of wheat declined from 5,324 acres in 1928 to
1455 acres in 1930. Low prices were responsible for this decline,
and wheat has been replaced to a lurge 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 substential 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 fur the most part are seeded to a mixture of
gragses recommended in an earlier publicstion.! 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 in the ninbers
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 not 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 projeet farms. This apparent lack of interest in keep-
ing more livestock is probably accounted for by the fact that & large
number of these farms are operated by tenants who are interested
mainly in growing cash crops.

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

TasLe 3.—Number of livesiock on farms on the Hunlley reclamaiior. project, 1914~
183

Bee! | Dairy

Males enktly | cattle

2, 021

1,857

{ HANSEN, I}, IRRIGATED PASTURES, Mont, Agr. Expt, Bls, Bul, 186, 12 p,, Hlus, 1524,
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The largest number of sheep was reported in 1926. Probably two-
thirds of these were lambs brought in from tho range for winter feeding
and fattening for market, although from 2,000 to 3,000 sheep are
maintained on project farms the year around, principally in small
farm flocks of urusally 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 months
during the winter season. Sugar-beet by-products, including tops and
pulp, ave 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 extensively, and
the fowls are kept in small farm flocks of 100 birds or less.

In 193¢ there 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 aplaries. Swestclover and alfalfa furnish the principal pasture -
for bees, and honey of excellent quality is produced.

IRRIGATED-CROP EXPERIMENTS
CROP ROTATIONS

The principal investigational work with irrigated creps at the
Huntley field station consists of an extensive series of crop-rotation
expertments. These experiments include a total of 43 rotations and
continuous cropping end involve the use of one hundred nine %-acre
plots. Crops grown in these experiments are those of principal im-
portance locally and inciude 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 various sequences
and with various trestments.

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 experiment is also grown continuously on the
same plot each year. >

The first of the rotation work was begun in field X 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
carlier 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 I-I. These rotasions
included the use of beans and sweeteclover, crops that are not included
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 expcriments follows.

? Bee nlso the follewiog pnblication: TIastinags, 9. H,, snd FIANSFEN, D). IMMIGATED CROF ROTATIONS IN
ROUTHERR MUNTANA, U, 5, Dopl. Agr. Tech, Bul, 144, 32 p., illos, 1529,
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Fiegrn K
(Rotatlons begurn ln 19132)

Conlinuous Cropping

1. Oats. 8. Alfalfa.
2. Sugar beets, g, Fiax.
3. Wheat. 1. Sugar heets {manure).d
4. Potatoes. 11. Corn (manure)}®
6. Corn.
Two-Year Eoleiions

. QOats, corn, 24. Oats, potatoes.

. Whesat, sugar beets. 25. Qats {manure), potatoes.

. Potatoes, sugar beets, 28. Potatoes, corn.

. Potatoes (manure}, supar beets. 27. Oats {followed by ryeplowed under),
. Oats, sugar beets. otatoes,

. Oats (manure), sugar beets. 28. Wheat, oats.

Three-Year Rotalions

. Potatoes, oats, sugar beets. 32. Corn, oals, sugar beets.
. Potatoes, oats (mantire), sugar
beets.

Four-Year Rnlations

2 Potntoe?, sugar heets, alfalfe {two 44, Potatoes, oats, alalfa ($wo years).
years}.

. Orfs, sugar beets, alfalfsa (iwo
years).

Stx-Year Rolations

. Patatoes, oals, sugar beets, alflalfa 67, Corn (havvested by hogs), flax,
{three yearsﬁ. sugar beets, alfalfa (three years,

. Potatoes, ocsfs {manure}, sugar pastired by hogs the third year).
beets, alfalia (three years).

Frewn LIV
{Rofations hegnn lo 1918)
Continuons Cropy ngt
1-2. Qals (manure). G-n. Corn {manure).

2-a. Suger beets (manure). &-a. Alfalfa (manure).
4-g. Potsioes (inanure).

Three-Yenr Rotalions

34. Potatoes, sugar beels, oats. 35. Potatoes (manure), sugar heets,
ouls.

Four-Year Rotation

4G. Sugar beets, oats, alfalls (bwo vears).
Siz-Year Rotaiions

64. Potatocs, sugar beels, onts, alfeifn ¢ Corn (two years, harvested by
{three yeurs}. hogs), oats, sifalfa {three years,
pastured by hogs the third year).

' L T?as::gg%cts cropped continususly bo whesl and stzaw retitrned from 12 Lo 1020; hogun in their present
ofm In ‘

+ Continyously eropiped plots jr tield L-TV manured every second yesr, beginnihg lo H97; not penured
previvis to Lhat thue.
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Figip L-1
{Rotations begun in 1027}
Continuvus Cropping

12, Beans.

Three-Year Rolalion
37. Wheat, beans (imanure), heets,

Four-Year Rolalions

47. Wheat (sweetclover), sweetclover 49. Whest (sweetclover), sweefclover
{pastured by sheep), corn (har- {pastured by sheeps, sugar beets
vested by sheep), sugar beefs. {manure}, sugar beets.

The srrangement of the fields and the locations of the experiments
in 1930 are shown in Figure 1.

The cultural practices for each crop in these rotations were ns
nearly as possible uriform 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 appeared desirable, the treatment for each crop was
in genersl the same in all of the rotations. While crop varieties in
some cases were changed in order to use adapted or improved varie-
ties, the variety was a%wa s the same each year in all of the rotations.

With 1930 the original rotations in field X completed the nine-
teenth year, and as the experiments have progressed the differences in
returnis from the different rotations have beeome more apparent. In
general, the yields from the better rotations that include manure or
alfalfs 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 disecussion, results in the rotations are eonsidered
under main crop heads.

SUGAR BEETS

Table 4 presents the yields of sugar beets in detail for the four
yvears 1927 to 1930 and by 6-year periods from 1912 to 1929. By
giving the results in averages for 6-year periods 1t is possible to show
the trend of yields more accurately than by considering each year’s
yields separately, and to eliminate to u large extent variations in yield
that might be due to seasonal differences,

167004°—33——2
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TanLe 4.— Annual acre yields of sugar beets (fons) ol {he Huntley field slation for
each year from 1827 {o 1930 and average yields by 6-year periods from 1912 to
1928

Ho- §-year averago
ta-

Crop seqlignes
1912~ | 4 1024

No, 1017 1929

-
s

-

Bugar bects Econti.nuous)
Sug%r I:aets rmeaure, continuous). .
o

Wheat, sugar beets —

Potatoss, sugsr beets —-

Potatoes {manura), sugar hests

(ats, sugar beats

Cats (manuee), sugar beats

Potatoes, oatls, sugar be

Potatoes, oats (manure), sugar beots

Clorn, cals, sugar beats

Cats, potatoes, sugar beets

Qats, potatoes (mannre), sugar beets_

Wheat, beans (manura), suger beatd..._

AMalfa Ez yenrs), potatoes, sugar beets. .

Alalls {2 Years), nats, sugor bects

Cats, alfalfa (2 years), sugar beets

Whent (swestclover), sweetclover (sheep pas-
ture}, corn {sheap pasture), sugar beets

Wheat (swestclover), sweatelover (sheep pas-
tura}, sugar beets {mgoum), suger beets
(first yeor)

Wheat (sweatelaver), sweatelover (sheop pns-
fure), supgar beets (manure), sugar
(second year) 19. M

Alfalla (3 years), potatoes, onts, sugar beets....) 14 332

Alfalle {3 years), potatoes, oats (maoure),
SOEET beets -] 1525

Onts, alfslfa (3 years,) potataes, sugar beets____; 13.75

Alfsllzs (3 vears, third year pastured with
hogsy, eorn (harvested with hogs), finx,
SRENr heo .| 1B.23 { 17.84

—

]
3 gt
—

[
—
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! Manured avery sacond year beginning in 1927; no maaure proviously.

1 Average vield 1924-1026, 4.70 tons; 1927-1820, 10.55 tons.

1 Cropped continuously to wheat 1912-1624; fellow in 1527 to destroy wild cats.
1 First seeding resulied in stand filure; stand from second sseding poor.

! Rotations started in 1927; average given is for the 4-year period 1927-1930,

The results indicate that in the 2-year rotations not manpured,
vields 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 cxly shows a decrease and this was not nearly
so marked as in rotations where grains alternate with beets. The
results in this rotation, 2s well as in others where beets follow potatoes,
indicate that this is a good sequence. The greatest decreasc in yield
occurred in rotation 22, in which sugar beets follow oats. 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 potatoes and beets, which
is directly comparable with rotation 20 except that the beets receive
an application of manure each yeor, there has been na steady risc in
vields, and the average vield of beets during the neriod 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 substantial increase in yields in the third over the first
G-year period, slthough the yvields were practically the seme in the
second as in the first period. During the last six years this rotation
gave an average yield of 16.32 fons per acre, as compared with 6.59
tons in rotation 22, in which the crops, oats and sugar beets, are the
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same, but which does not receive manure. The inerease, ascribed to
the effect 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 experimment. Com-
parable figures are not available for the continucusly cropped beets
m field L-IV, since this rotation was changed in 1627 a,ndp the plot
has since been manursd every second year. However, previous to
that time the yields were declining rapidly and during the three years
1924 to 1926 averaged only 4.7 tons per acre. This loss in yield 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 mamire was applied,

In considering beet yields in the 3-year rotafions not manured,
it appears that in the case of two of these rotations (Nos. 30 and 32)
the yields have been maintained or slightly incressed, while in a
thirgtase {(No. 34) the yield has decreased. The decline in rotation
34 was due largely to black rot, which sppsarently affects beets to g
much greater extent in all of the rotations in field L~TV than in those
in fleld K, owing presumably, to some difference in soil conditions.
This condition is apparently overcome when msnure is applied, sas
indicated by yiclds 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 atb the rate of 15.01 tons per acre, as compsared with a yield of
7.81 tons in rotation 34. The effect of manure is appsrent agsain in
& comparison of rotations 30 end 31, in which the crops sre 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 lautter rotation incressed 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
six years 1924 to 1920. Here, again, in recent years there has been
serious injury to the beef crop due to the presence of black rot. In
rotation 40, m which the sequence is two years of alfalfa followed by
potatoes end sugar beets, there has been a slight increase in the beet
yields through each 6-year period. As compsred with beet yields
1n rotation 20, in which the crops other than slfalfs are the same,
the yield of bests in rotation 40 during the last 6-year period was
slightly more than 2 tons hi(giher, presumebly owing to the cffect of
the alfslfa. 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 six 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 alfalfs was less than that
in the 2-year rotation of onts and beets. Although rotations 47 and
49 have {;een under way only four years, it is apparent from results
s0 far obtained that the use of sweetclover (pastured by sheep), corn
(harvested by sheep), and barnyard menure have had a definitely
beneficial influence vpon the yield of the succeeding beet crops. Four-
year average yields of beets in these rotations have been from slight!,

less than 17 to more than 19.5 tons per acre. Rotation 37, in whi
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the crops are wheat, beans (manure), and sugar beets, has also given
almost uniformly good returns since the rotation was started, in 1927,

,,Eﬂ_ﬁé,i?’-ﬂ ’

F1aurE 2—83uger bests in rotation 30, in which the orops are potatoes, oats, and sugar beets, The
beets in this rolation returmed an average anoual yiald of 7.51 tons per acra Quring the six years

1824-1028, ns commpored with an average vield of $5.25 fons from rotation 31, in which tha beets wers
inshured ench year

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

[ T T . L - - . Do . . oy

Fiqure 8,—~Bugar beets in rotniion 31, In which the crops are potatoes, pals (mpnure}, and sugar
beets.  Tha nverage annuai yield for the sfx yenrs 10241920 was 15,26 tons per atra

61 and 67. Inrotation 61 the yields have increased consistently from
the beginning. In this rotation, in which the crops are three years
of alfelfa followed by potatoes, oats, and sugar beets, mamire is
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spplied preceding the beet crop. Rotation 60, which has the same
crops’but is not manvred, returned s yield of beets of nearly 4 tons
less. - (Fig. 4.) Comparing the yields from these rotations respec-
tively with these from Nos. 30 and 31, which have the same crops
except alfslia, it is seen that alfalfa and manure markedly benefit the
vields of beets. - '

Rotation 67, in which the third-year alfalfa and corn are pastured
by hogs, is not dircetly comparable with any of the other rotations,
but the increasingly high yields of sugar beets in this rotation indicate
the value of including alfalfa and of using livestock to graze some of
the crops in the rotation.

In comparing yields in rotation 64 with those in rotation 60, between
which rotations the only difference is the sequence of the erops, it i
observed that there was a slight drop in yields in rotation 64 during
the last 6-year period. Beefs in rotation 64 outyielded those in
rotation 34 by nearly 5 tons to the acre during the last six vears,
This 1s apparently due to three years of alfalfa in the longer rotation.

POTATOES

The yields of potatoes in the irricated rotations are given in Table
5 in detail for the years 1927 to 1930 and by 6-year periods for the
years 1912 to 1929, )

TARLE 5.-—Annual acre yields of polatoes (bushels) at the Huntley field staiton for
jach year from 1927 {o 1830 and average yields by S-year periods Jrom 1912 to
929

Hota- . G-yenr anvrage
tion Crop sequence

b
B
&

1912 | 1918~ 1 1904~
107 | 1R23 | 1999

Pomtm feontt 13}
—-_-da.
Beats, potatoes,
Beels, potutoes (manare)

Ognis, potsboes

Onts {mannze), potntaes. . .. ________ .
Corn, potatoes

Qats {T7e), potatoes
Qatz, beets, potatoes.
Osts (manure), beets, potutoes

Beets, oats, potatoes
- Heels, gots (Inanurg), potatoes

Heets, atfalfa (2 vears), potatoes

Qats, slfslfs {2 years), potatoes

{nats, beats, alflfa (3 years), potatoes____
Oats (manure), beots, glfalfa (3 years), pota- 39,3

Beeta, nats, alfli {3 years), patatoes . 94, 7

B

173.0 | 158:4 | 111.2
M2 9{rie g
238
203,
180
3
L0
14,9
188 5
182, 9
256. 5
2497

B

8

b Gatapa by
=]

neax

&
7
3

056 0 B 5 5 B ey 5 Gk B

13
28

1 Manured every second year beginning in 1927 no manure previousiy,
# Average, 1924-1926, 5.8 bushels; 1927-1629, 180 bushels,

The results indicate thot based upon 6-year averages yields have
shown & consistent decline in the continvously eropped plot and in the
2-year snd 3-year simple rotations, while in. the rotations that include
manure or alfalfa, or both, yields have either been maintained near
the original levdls or have shown some incresse in the later years of
the experiment. Apparently, potato yields have been more favorably
influenced by the effect of alfalfa in the rotations then by the use of
manure. it must be noted, however, that in most of the manured
, rotations the manure is applied from iwo to five years preceding the
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- arop of potatoés; 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 incresse during the last 6-year
period, This increase in yield occurred in rotation 35, in which
the erops ave suger beets, oats (manuyre), and potatees. In rotations 21
and 25, in which manure is applied directly preceding the potatoss,
tél;: yields were slightly less during the last 6-year period than in the
t.

The lowest yield has resulted consistently from rotation 27, in
which potatoes follow oats, with rye seedcd In the oaf stubble and
plowed under for green msanure the following spring before potatoes
ere planted. This appears to be a particularly poor practice, prob-
. ably owing to the fact that in spring plowing in th2 heavy soils of this

B T L ekt e Wit LIS T e

Fious? 4,~-Suger bests in rotation 81, in which the crops are aifalfa {three yesss), Dotatoss, osts
{manure), snd sugar beats, Theaverage annual yvield of beets in this rotation over o O-vear period
wiss 17,34 tons per gcre, a8 compared with 13.49 tons in ratation 80, which is not manured, and 7.62
tons in rotation 30, which contains neither manure not alfaifa

field it is found difficuit to obtain » 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 continuously cropped plot
manure was applied every second year beginning in 1927, sithough
prior to this time the plot was not menured. The crop showed a
marked response in increased vields when manure was applied.

The beneficial effect on the yields of potatoes when slfaifa is in-
cluded in the rotation is indicated in a comparison of alfslfa rotations
with rotations that do not include alfalfs but are otherwize identical.
The average yield of potatoes in four alfelfa rotations during the last
§-year period was 271.4 bushels per scre, while the average yield from
four compareble rotations that did not contein alfalia was 152.9
bushels, an incresse in favor of the alfalfe rotations of neerly 78 per
cent.
 The effect of manure in the rotation on the yields of potatoes is
indicated in & study of five pairs of comparable rotations. In each
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pair the crops are identical, the only difference being that manure 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
bushels per acre. The increase in favor of the manured rotations
amounted to 82.1 bushels, or 43.8 per cent,

QATS

T, Yy o

Yields of oats in the irrigated rotations each year for the Years 1927
to 1930 and by 6-year periods from 1912 to 1929 are given in Table 6.
Comparatively low yields have oceurred in the 2-year rotations with-
out manure, and the returns in these rotations have usually shown a
decline each yeer during the later years of the experiment. In a rota-
tion of wheat and oats, yields have been practically at the same iow
level gs in the continuously cropped oats. In both of these rotations
in recent years wild oats have become a serious factor adversely
affecting yields.
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TaBLE G.—Annual vore yields of sals (bushels) at the Hunlley field stalion for each
year from 1927 to 1930, and average yields by G-year periods from 1912 to 1929

B-yuar avernge

Crop senquence
1918~ | 1924~
1973 1829
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EREEnnenassE)

SpznBpipats

E3pEssas:

Potatoes, mils E
¥heat, cats .
Sugnr beets, potatoes, onis

Sugar beets, potatos, oats {imanure)

Sugur beets, corn, oats_

Polatoes, suger beets, oats

Potatses, sugar beels, ogls (mannre)

Bugar beets, ulfnlia {2 years}, cats___

Alfalfn Ez earsg, poiztoes, oats. ..

Altnlfa (2 venrs), sugar beets, osts. . __
Sugar beets, alfalfa (3 years), potatoes, onls.. .
Sugar beets, alfalfa (3 years), natalnes, oats

{manure)_ ————
Aliallz (3 yenrs), potatoes, sugar beets, oats,
Alfalfa (3 vears), third vear pastured with
hogz, corn (2 years, harvested with hogs),
oats
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1 Ne erop in 1914,

! Manured evory sepond year beginniog in 1927; no manura previously,
* Average, 19241026, 42.6 bughsls; 1927-1920, £0.6 bushels,

1 No crop In 1916 and 1P1Y; 5-vear avemge.

In the 2-year rotations in which oats follow & cultivated crop,
yields have been slightly higher following sugar beets than following
potatoes or corn. This has also held true in 3-year retations in which
these crops precede oats.

The use of manure in the rotation has in all cases had & stimnlating
effect on yields of oats, although manure is not applied direcidy to
this crep but is used in the rotation from one to five vears preceding
the oats, depending upon the length of the rotation. In five rotations
in which no manure was used the average yield of oats during the 6-
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year period 1924 to 1929 was 80.4 bushels per acre. In five com-
parable rotafions in which the crops were identical with those in the

first five rotations but in which manure was applied st some period in
the rotation, the average yield of oats was 94 bushels per acre. This
was & difference of 13.6 bushels, or an incresse of 17 per cent in favor
of the manured rotations,

The use of alfaifa in the rotation hes 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 divectly follows this erop. In five pairs of comparable rotations
oats yielded during the last 6-year period in rotations without alfalfe
at an average rate of 73.4 bushels per acre, while 1n rotations that
include alfalfa the average during this time was 107.1 bushels, an
increase of 33.7 bushels per acre, or 46 per cent. In general, the
yields of oats in rotations that include alfalfa or manure or both have
tended to increase during the last 6-year period over yields obtained
during the first or second 6 years, while in the 2-year and 3-yesar
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 oceurs in
only nine of the rotations. In two of these the corn is pastured by
hogs and in snother 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 harvested plots are
given in Tabla 7,

Yields of corn have been maintsined at near the original levels
in the 2-year and 3-year rotations, as indicated by average yields
during. the three 6-year periods. Corn in a 2-year rotation with
gotntoes hes outyleided corn in 2 rotation with oats by about 10

ushels per acre, snd this difference has been fairly constant through-
out the 18 fyemrs of the experiment. Corn following beets in a 3-year
votation of oets, sugar beets, and corn has given a lower return
during each 6-year period than has 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 respomse in yiei! 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,

“WHEAT

Wheat is grown in but three of the rotations that were started in
1812 and is included in three of the rotations begun in 1927 in field
I-I. Yields of wheat cach yenr from 1927 to 1930 and by 6-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 stalion for each
year from 1927 lo 1930 and average yields by 6-year periods

f-year average

1012~ 1024
917 | 18 1929

Crop sequenng

19.3
371
153
3.6
43.3
31.5

| Gozo (mnnum} continuotsly.
Qats, corn

HEnERE
T e b G e B

L
Oats, supgar beels oorn

t Mannred every seeond year beginning in 1927 no manure previously.

7 Ratntion started in 1928, This plet cropped co:mnuansiy to wheat (rom 1512 {0 1928, inclusive. Fal-
low io 1927 to destroy wild onts,

* Avernge 1959 o 1939, inciusive.

Yields in the continuously cropped plo$ and in the 2-vear rotation
No. 28, in which wheat alternates with oats, have been extremely low
almost from the beginning of the expenment Soon after these
cropping systems were begun these plots became Infested with wild
oats, which has been one of the chief factors in imiting vields, 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
experument.

In rotations 87, 47, and 49, which were started in 1927 and in
which wheat in each case follows sugar beets, wheat ccoupies a more
favorable place in the rotatien, and increasingly high yields have
beocn obtsined during the four years.

TasLe B—dAnnual acre yiclds of wheat (bushels) al the Huntley field siation for
each year from 1927 fo 1930 and average yields by G-ycar periods from 1912 [o
1928

Yield, hushels per scre

Crop sequenoe 6-Year aversge

1513

Wheat, continoon 3 3 n,
Sugnr beuts, whent X X 28,
{nts, wheat . , i1,
Besans Smnr:um). sugar boets, whent, 3 38,
Sweelclover (postored by sheep), corz (har-

vested by sheep), sugar beets, wheat (sweef-

clover)_ . 8.8 353
Sweetelover (pastured by sheep), Sugsr beots

{mnanure), sugar beals, wheat (Sweetclover). L 48.8 | 41.3
1

i Rotations started in 1927; average yields are for the 4-year peried 1927-1930.

FLAX

Flax appears in but o cases in the rotation experiments. In one
case it is grown confinuously on the same plot and in enother in 2
6-vear rotetion of alfalfa (three years), corn, flax, and sugar beets.
In this rotation the third-year alfalfe and the corn are harvested by

167604°—~33—3




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

" hogs. Exceptionally high yields of flax have been obtained in this
6-vear rotation. Returns from confinuous cropping were Jow after
‘the first two or three vears, and during the last 6-year period the aver-
age %ield was only aboub one-half the yvield during the first 6-yesar

eriod.

P 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 flax as an irrigated crop unless the field
is untformly 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 {o 1930, as well as average yields by
§-year periods from 1912 to 1929, are given in Table 9.

TabLE 0.—dnnuael acre yields of flax (bushels) af the Huniley field siation for each
wear from 1887 to 1930 and averege yields by 6-year periods from 1912 to 1929

f-yoar average

Crap seqitence
1913~ 1 1018 | 1924~
1917 | 1923 | 1620

Flax (continuous 3 A 158 G4
Supar beets, alfnlfa {3 years, third vear pas- :
tﬁured by hogs), corn (harvested by hogs),

2.9 2.1

BEANE

Beans were not included in any of the originsal rotations, as this crop
has not been of local importance until within recent vears. A 3-year
rotation of sugar beets, wheat, and beans {(manure) was started in the
new rotations in field I-I i 1927. Also beans are grown continuous-
Iy on one plot in this field. The varieiy grown is Great Northern,
which Is the principal variety in the loeality. Satisfactory yields were
produced during the four yvears both in the econtinuously cropped plot
and in the rotation, although there was some evidence of injury from
mosatc disease in the plot continuously in beans the last two years.
Yields and related dats are given in Table 10,

TaBLE 10—Annual acre yields of beans (bushels) in the irrigated rolation experi-
ments al the Huntley field slalion, 1827-1930

Rota-
tion {rop sequance Average
No.

12 | Beans foontimiOUs )} o o oo e e cmememm e 34, 4
37 | Sugar hieels, whent, beans {mpnure) 40,0

MAXIMUM CROT PRODUCTION

A cropping experiment to test the maximum yielding capeacity of
irrigated soils at the Huntley station has been under way since 1926.
In this experiment it bas been the aim to embody such cultural meth-
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ods and erop sequences as 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 elzven 1{-acre plots, and seven
erops of local importance gre grown in a combination of two rotations,
although slight changes have been made in the crop sequence at
various times. The entire series was in alfalfa for several years prior
to beginning the experiment. During 1526 and 1927 seven plots
remained in aifaifa, and the other crops included in the series during
these two years were corn, potatoes, oats, and sugaer beets. In 1928
wheat and beans were added. From 1928 io 1930, inclusive, two of
the five alfalfa plots were broken up each year, one being followed by
cora end the other by potatoes. QOats followed corn and beans fol-
lowed cats. Beets were grown alter potatoes, and wheat after beets.
Before plowing in the fall, manure at the rate of 16 spreader loads per
gcre was applied to the plots to be planted to cultivated crops. For
the grain crops the land was not manured or plowed but was prepared
by the use of disk and harrow or duck-foot cultivator and hsrrow
immediately before seeding. In 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 experiment.

TasLe 11.—Annual acre yields in mozimum crop-production experiment ol ihe
Huniley field stalion, 1926—19380
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Eixcept 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 1920 and 1930 i$ was necessary because of
drought to irrigate early to provide moisture for seed germination, and
this sttuation reacted unfavorably on stands and on the early growth of
some of the crops. A comparison of average yields in this experiment
with the averages obtained on the Hunzftfey project over the same
period indicates thai the irrigated lands of the project have possibili-
ties of producing yields materially in excess of those formerly con-
gsidered posgible.

EXPERIMENTS WITH 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 seleciions, comparative-yield tests with dry-land and
irrigated seed, and fertilizer tests, all with the Great Northern variety.
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BEAN BELECTIONS

Beginning in 1925, a large number of individual plant selections
of Great Northern heans have been made each year. These selections
were made with & view to improving type, yield, and disease resistance
of this variety. The disease chiefly considered is mosaic. All
selections were grown the first year in 40-foot rows, and those that
appeared to warrant further trial were grown in succeeding years in
larger plots for comparative yield tests and observations on disease
resistunce. '

Duwring the first years of this selection work, disease did not appear
to be a sertous 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 te be of some value from the
standpoint of yield were discarded in 1930. A small number of the
earlier selections that appear io be comparatively free from disense
and that yield well are being vetained for further trial.

In most commercial fields of Great Northern beans two distinct
types of pods are found. One of these is of the 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 yecar since that time with the exception of 1929.
Yields obtained in this test are given in Table 12. The results
indicate that the clear-pod type has returned uniformly higher yields
each year.

TanLe 12.—Comparative annual acre yields of clear-pod and siriped-pod lype
Greal Northern beans (pounds) al the Huntley ficld stetion 1925-1830, excluding
1529

14925 l 1oL} B 3 Avyrage

Clear pod y 2,264 1 1, 064
Striped pod. . 1,047 G2 1,43 1, 406 170

IRRIGATED AND DRY-LAND BEAN EEED

Yield tests of Great Northern beans from seed grown 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 experiment the yields were in favor of the dry-land seed, although
the average yields for the four years are slightly in favor of t%e
seed grown under irrigation. The results thus far do not indicate
%mg,l thhere is any significant difference. The yields are given i

able 13.

TABLE 13.—Average annunl acre yields of beans {pounds) from seed grown under
~ irrigation and under dry-land conditions, Huntley field sinfion, 1926, 1927, 1528,
and 1930

Souree of seed iy Avernga

Irrignted . 2, B40
Dry tapnd. . S¥ 2,545
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FERTILIZER EXPERIMENT

In 1930 a test of phosphate fertilizer for beans was begun. 'This
fertilizér was & treble superphosphate anslyzing 42 per cent available
phosphoric acid and was applied at the rate of 100 pounds per acre
at the time of preparing tbe seed bed. Tn this test two plots were
fertilized and two check plots were not fertilized. The average 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
no$ sufficient to be significant.

EXFERIMENT3 WITH SUGAR BEET3
FERTILIZED EXPERIMENT

In 1929 and 1930 an experiment with ecommercial fertilizers for
sugar beets was conducted in cooperstion with the Division of Seil
Fertility of the Bureau of Chemistry and Soils, This experiment is
the standard “triangle” experiment carried on by this bureau in
several western beet-growing sections and includes the use of nitrogen,
phosphoric acid, and potash fertilizers In various proportions as well
as each [lertilizer element separately. The fertilizer was applied in
one operation with the seed at the time of seeding and was used at
the rate of 200 pounds total or 40 pounds of plant food per acre,

In 1929 the results indicated thai where superphosphate was
spplied incresses 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 experi-
ment was conducted in a different field, there were no significent
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 &t 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 consideration 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
experiment special care was taken in one case to leave the larger and
mare 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
1 ton per acre in the two seasons.
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Tanlﬁ 14 —Annugl acre yields of sugar beets {tons) in method-of-thinning experi-
m:gt, with the different melhods of thinning al the Huntley field station in 19528
and 1987 :

Method of thinning 1926 Averape

Large plunts, - - 17.32 5 10,47
Planls not selected. . - 16.01 . 15,47

FERTIAZER TESTS WITH POTATOES

Tests of commercial nitrogen fertilizer for potatoes were made from
. 1927 to 1929, inclusive, and of superphosphate in 1929 and 1930. The
nitregen 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 of planting. The land used in the uitrogen experiment had
never bezn cropped to alfalfa but was manured for the cro p preceding
ench crop of potatoes. The crop preceding potatoes for 1927 was
sugar beets, and for 1928 and 1929 the preceding erops were beans
each year. The results are given in Table 15,

TABLE 15.—Annual acre yields of polatoes (bushels) in nilrogen fertilizer fests at
the Huntley field station, 1927-1988

Ammonium selphate per ncre 27 1928 1034 Average

400 prunds 4307 473.3 3004 | 431.5
No fertiliner. oo e e 3 388, 6 303 0.5

Tuble 15 indicates that in 1927 and 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 in 1929 the
yields from the fertilized and check plots were approximately the
same, the shght difference being in favor of the eheck plot. The
average difference in favor of the fertilized plot for three years was
at the rate of 64 bushels per acre.

The phosphorous fertilizer used in the experiment in 1929 and 1930
was treble superphosphate, testing about 43 per cent available phos-
phoric acid. This fertilizer wos applied at the rate of 100 pounds per
acre directly at the time of planting. The results of the two years'
tests as presented in Table 16 indicate that there was only a slight
increase 1n yield due to the effect of the fersilizer, the average differ-
ence in yield between the fertilized and check plots amounting to £3.1
bushels per acre.

TasLe 16.—Annual acre yiclds of potaloes (bushels) in phesphate fertilizer test at
fhe Hunlley field station, 1929 and 1530

Farill{zer per acre 1628 1030 Averago

10 POUNS. ool L lie e e e L 14, 403. 6
Motertilizor ..o LT 300. 0 . 5

PASTURING INMRIGATED CROPS BY HOGS AND SHEFP

In certain of the irrignted rotations livestock is used to graze alfalfa
and sweetclover and to harvest corn. Hogs are used in rotations 87
and 69 to graze the third-year aifalfa and harvest the corn crop,, while
sheep are used in rotations 47 and 49 to graze sweetclover and in rota.
tion 49 to harvest corn. Rotations 67 and 69 are G-year rotations,
the former including three years of alfalfa followed by corn, flax, and
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sugar beets, and the latter comprising three years of alfalfa followed
by corn two vears and oats. Rotation 67 was started in 1912 and
rotation 68 in 1917. In rotation 47 the crops are wheat, sweetclover
{pastured by sheep), corn (harvested by sheep), and sugar beets,
The crops in rotation 49 are wheat, sweetclover (pastured by sheep),
sugar beets, and sugar beets {monured). These rotations were
started in 1927,

ALFALFA, FIELD CORN, AND RAPE FOR HOUS

The pasture season for alfalfa in rotations 67 and 89 is divided into
two periods. Fall pigs that have been carried through the winter on o
meintenance ration are used during the first period. They are started
on the aifalfa at the begioning of the pasture season, which is usually
aboit May 5, and remain until about July 1. For the remainder of
the season, which usually extends to September 10, spring pigs are
used on the pasture. The pigs while on the alfalfa pasture are fed
corn ab the rate of 2 pounds of corn for each 100 pounds live weight of
the animals. When placed on pasture, the fall pigs weigh from 100 to
125 pounds each and the spring pigs about 50 pounds., Five fall
pigs and cight spring pigs are used on the Y-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 alfaifs by pigs are
given in Table 17. The difference in rate of gain between fall and
spring pigs is attributed to the difference in size of the pigs when
started on pasture.

TasLE 17.—Results of pasturing third-year alfalfe (M-acre plols) in irrigated
retations by eight spring and five fall pige veceiving ¢ 2 per cent ration of
corn on pasture at the Huntley field station, 1927--1930, and for the 17-year period
1914—-1330G

Total welght

of pies (ain in weight Corn ration per

100 pounds of
gain

Field and vear Average daily
Initin! | ¥inal

Fnil | Spring

Hes pigs Falt

pigs

Pawmity | Pounds | Pannde | Pounde | Pound | Pounds

L0000 [ I T4 H .21 0. 62 211
128 | 1,000 » O3 109 . 233
122 ' . . - 255
132 , 14 ] . . 248
123 ' . . -7 3L3
123 ' ki . ' g
126 ' y B . .7 25}
120 , LT . . 273

131 B4 . . 303

In rotation 67 the pigs from the alfalfn pasture are used after the
pasture season to ‘‘hog off "’ the plot of corn. Five pigs are used on
the guarter-acre plot, and an average of 25 days are required to con-
sume &ll of the corn. In rotation 69 the two %-acre plots of corn are
#lso 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 corn
is matured and furnishes 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,
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Tasue 18— Resulls of ““hogging off " corn alone and corn und rape al the Huniley
Jield station, 15271330, and average rezulls 1912 1536

Rotation 07, corn alons Hedation 69, corn sod raps

Items of comparison : Aver-

o8,
1916-
1020

Pigs per acre. . nimtber. 24
Days.on test._. =86, .. 20
Total weight per ot per sore:
Initd af., [, pounds, 2, %00
. Figal do..._ 8, MK | 2,778
Totsl gatn per acre._.__do.___ 578
Estimated yleld of corn per
Acre husi

AN X:] X . . 2.9
per 10

+71 7ig B4 807

The results indicate & slight advantage in favor of the corn and
Tape over corn alone. The estimated amount of grain required per
100 pounds of gain was also in favor of the plots eontaining rape.

SWERTCLOVER AND FIELD CORN FOR SHEEP

Sweetclover in rotations 47 and 49 is seeded with wheat as 3 nurse
crop and used as pasture for sheep. The pastures are divided into
two perts which are grazed slternately in periods of from 10 days to
two weeks each. Each part is irrigated when the sheep are removed,
in order to promote maximum growth. The one-fourth sere of pas-
ture during each of the three years reported here has had an sverage
Carrying capacity at the raie of six to eight ewes and their lambs per
8ere over an aversge grazing period of about 100 days. In each year
except 193G the ewes lost weight on pasture; in 1930 on rotation 49
the ewes made slight gains, The average rate of gain mede by the
lambs per acre was 340 pounds in rotation 47 and 320 pounds in
rotation 49. The results iu detail are given in Table 19.

TABLE 19.—Resulls of pasiuring sweetclover by ewes and lambs in rotations 47 and
49 at the Huniley field siation, 19281530

Rotation 47 Rotation 4g

Ttams of comparison
192 itis 192 1030

03 6 03 3]
3 2 L] 2
L) 3 ] 3

35 H7 709 351
Fioat. —._ b 441 31z 742 383
Galzn or loss —7 =i 7 —&7 iz

Totad weight of lambs per lo
Lnilial 304 165 k i) 186

14} 28] ST dii
47 i) 48 izs

- - 2 171, 7 173, 5 I8 | 1755
Finod. ... T do__.. g 47,0 ] 56,4 o 51 IBAR B 8LEG
Averayge goig or foss amndoooL | =3 ~24,71{ ~17.1 . —14.3 [}

Avemfa wolght per fam
1nitint P, 1 S . s, 7 5.0 59, ) X 47,3 1R 1]
d . .5 o, 7 8.5 w3 w7
T.E 3.7 2.6 f 1290 4.7

Tota} w;ﬂi.;(vbt. of swes per lots
Inits

! 2 sdditional pwes snd 4 sdditional lambs wers plaved on each pasturs for a short petfod In the sar}
pert of thio season bevaitse of extra growth of Lhe pasture. P ber y
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Lambs are used to harvest the ¥-acre corn plot in rotation 47. The
lambs are placed on the corn plot a short time before the corn is
matured and usually eat all the leaves before starting on the ear corn.
While on the corn they have access to all the slfalfa hay they will

- consume. Table 20 presents the results of harvesting corn by sheep
in this rotation.

TarLe 20.—Resulis of harvesting corn by sheep in rolation 47 at the Huntley field
sialion, 18271980 :

Items of comparison 1927 19328 193q Averajo

Lambs dn. 7
Totel weights: .
Initial pounds.. 700 ’ 1,03
Final... 1ha a7 ' 1,120
Gain T I 7 14

100, & 0 . 0,3
JR— 105.3 . 112.9
a—— _ 5.3 . . 1L 6

Dally gein .1 .33 . .43
Faen}_‘ per 100 pounds galo:

DRYS,.-. ntimhber. . 4o a7
1

sorn . 1, 500 603
Alfalin bay._ 1, 404 T3
Total hay consumed ... coeeee__________ do____ SO0 , 840
Estimoted nere yield of corn bushels...| 40,0 .

DRY FARMING s

Experiments with crops on the nonirrigated Iand 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 Agricuiviire and with the Mon-
tana Agricultural Experiment Station.

The work consists of (1) growing the common field crops in a series
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 ave made on specified plots throughout each
season for the purpose of gathering 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 standpoint
of dry-land agriculture one 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 and favorable growing conditions,
all crops produced relatively high yields irrespective of the tillage
method employed. In 1828, precipitation, temperature, and length
of frost-free period were helow :werﬁe, and yields were below
&verage for most crops and under most eultural treatments. Satisfac-
tory yields were obtained, however, from crops produced on lands
cultivated with a view to moisture conservation and weed control.

The precipitation for 1920 was next to the lowest that has been
recorded at the station, Other climatic factors were likewise un-
favorable to crop growth. These conditions and the residual effect
of the preceding dry year resulted in crop returns generally lower than
those in 1928. Approved tillage methods again were reflected in fair
yields, although the difference between high-producing and low-
producing methods was less in 1929 than in the previous year.

¥ Report prepared by A, E, Seamans,
157004°—33——4
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e The year 1930 was the third consecutive one in which both the
" amnual and the seasonal precipitation were below the average. Light

rainfall in the spring together with the searcity of moisture in the soil
8t seeding time made starting conditions unusuaily difficult for most
crops. As the season advanced the continued drought in addition to
high temperatures resulted in very low yields or complete failures of
sll crops grown in the dry-land experiments. The growing season of
1930 was the most severe on crops vet experienced at the station.

ROTATION AND TILLAGE EXPERIMENTS
WINTER WHEAT

The Kharkof 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 1918 to 1930 average
for all rotations and tillage treatments. As is commonly the case in
seasons of favorsble 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 abundance of moisfure accumulated in Jand fallowed during
the unusually wet season of 1927 produced in 1928 yields of winter
whest on fallow somewhat above the average. The returns were less
than the average.

Winter wheat grown on summer-fallowed land produced in 1928 the
highest yields from any of the comparable treatments, but in nearly all
of the experiments 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 poor in 1930, and the plots were reseeded
to spring wheat. Drought and hot weather destroyed the wheat in
most of the experiments, and on oniy 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 rotetions and #illage methods for each of the years under
review and for the period 1918 €2 1930.

TasLe 2l.—Annual acre yields of winter wheal following different methods of
tillage and crop sequences al the Huntley field station, 1527-1930, and for the
18-year period 1818-1830

Average sere yield

Plots
Seed-bed preparation Preceding crop AVET-
sged | 1927 | 1928 | 129 | ssor | IS

Number| Bushels ([Bushels | Bushels (Bushels | Bushels
Fall plowed. o e i Winter wheat ... 4 218 5. 6.4 g 153
Bubsoiled PR ¢ 1} 1 0.7 1.0 .2 [t 126
B I, S do. - 1 21.0 10.8 53 ¢ 1.9
Disked grain stubble. . o cocemee e do 5 28, 4 4.6 4.1 ¢ .5
Disked vorn stubble._.. Carn 4 3.5 9.3 128 ¢ 8.5
Fallow...-_ Fallow. 10 307 329 15,0 1.3 26. 4
Qreen MARLIet. o e e eeae Winter rye........ 2 3290 16. 4 8.0 G i1
oo Peas_ oo 2 3.3 185 .0 4] 2.2
T'otal oF BVEIRER _—aeeeeee)oimmm i il 2.9 17.0 1.3 6] 197

I Loss of stand of winter wheat throngh winter injory and soll drifting necessitated reseeding the plols

to spring wheat in 1930, snd the ylelds presented under 1034 are for spriog wheat instead of winter wheat,

* Because Lho aumber of plots wis locrense! atier the experiment was began, the figure glven is the average

" of thie average ylekls obtained each venr and not the average of the pverage yields shown for each method,

T
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SPRING WHEAT

‘Forty-one plots of Kubanka spring wheat were included in the
‘rotation and tillage investigations each year. In these experiments
the crop was grown after corn, cats, flax, winter rye, field peas, sweet-
clover, and spring wheat. The tillage ineluded spring plowing, fall
plowing, summer fallowing, listing, subsoiling, disked grain stubble,
disked corn stubble, and green manuring.

As was the case with winter wheat, yields of spring wheat durin
the very favorable year of 1927 were rauch above the average, a.n§
the differences in yield from the various treatments were compara-
tively small. The highest yield was from = rotation of wheat following
flax; summer-fallowed land came next, and the third highest yielﬁ
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 18-year average of the experiments,

In 1930, the third of a succession of dry years, spring wheat tj1;1imted :
on land that had been summer-tilled for three years was the only
wheat producing g crop that could be gothered with a binder. The
vield obtained on that plot was 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 grown in the various rotation
and cultural experiments are summarized in Table 22,

TasLe 22— Anrual acre wields of spring wheat from different methods of tillage and
crop sequence of the Huniley fleld sinfion, 1827-1930, and for the 15-year period
1515-1330

Average acra yield

Seed-bed prepsration Preceding crop
1928 1829 1830

Bushels |Bushels | Buahels
16, 2 0

b3

Fall plowad.
Lo

—
=
'

Listad._ .
Diisked grain stubbis.
Disked corn stubble

[
Bl T ol 0 ] e ettt s 01 B3
et
BroaBlwaue
B | MO RO =S LD

—

Winter rye._....__
by

SOONOLDOODODODD

]

| PpeSmeapunemmos
[~

0| D O e D =] O O O 0 00 O &3

BAS . __
Bweetclover .-

2] RSBSRBERELENSE
[=.} B3 00 S S0 60 O B RS B OO €3 b QT S

o)l g

.
-
b

LTyt

-1 Becaltsa the number of plots was increased after the srperlment was begun, the fi given is the
nverggg of the average ¥lelds cbtained each year and oot the average of the sversge yieids shown for each
method.
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QATS .

.. 'The Sixty-Day vatiety of cats has been used in these experiments -
-since they were. begun. The largést yields of this crop have usually
- been produced on summer-fallowed [and, but in 1927—s season of
“very favorable growing conditions—the yields of oats on fallow were
" -exceeded by the returns from several other cultural treatments. The
- highest average yield was produced by 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
produciion 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 of oats in the experiments are shown in Tabhie 23,

© TasLe 23.'—Anﬁua£ acre yields of oats from different methods of tillage wnd crop

sequence at ihe Huntley field staiion, 1927-1930, and jor the 18-year period
19131680 -

"

Plots Avéraga acTe yield
' Beed-bed prep:, ation Preceding crep | over- :
aged 1827 1929 1930

Nivmber) Bushels
49.8

<
B
:
&

RENFERE.SE5EREN:
L=l

B
(53]

(]
=

RERERNRRER

£ 0 D 00 4 GO oD e G = GRB
e DI O o

SloceoooooomOason

E|RSREERNBisnREnR

| gt e B3 B G £ b b bk D3 B et e Y
S 0t b 1 0 60 O A

&

w7

! Becausg the number of plols was increased after the experiment was begun, the ﬁ[furo given is the
uveggg of the average yields obiained each year and not tha averago of the averasgo yields shows for each
ethad,

BARLEY

Hannchen barley was sown on 11 plots in' the tillage and rotation
experiments during the four years under review. Notwithstanding
- the favorable season of 1927, barley yields, although higher than the
sverage, were relatively lower than the refurns of the other smali-
grain crops. Barley following winter rye that had been plowed
under for green manure was the highest yielding plot. Barley grown
on spring-plowed oats stubble renked second, and that grown on
sunmer fallow third. Barley on the winter-rye green manure again
produced the maximum yield in 1928, and that on summer fallow
the next largest yield. In 1929 all barley yields with one exception
.. were extremely low, owing to drought and retarded spring growth.
Barley on disked flax stubble produced an outstandingly high yield.
The crop on this plot came up promptly in the spring and was more
fully developed before being checked by drought than was barley on
the seed beds prepared otherwise. Drought, %.igh temperatures, and
scarcity of available soil moisture combined to make %‘owing condi-
tions in 1930 very unfuvorable for barley produetion. The crop on all
plots dried up before reaching maturity, and no yields were obtained.
The average yields in the barley expériments are given in Table 24.
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TapLE 24-—Annual acre yields of barley from different methods of lillage and
. crop sequence al the Huniley field station, 1987-1930, and for the 18-year period
- 1913-1830

Avernge acre vield

Beed-bed preparation

1523 1930

83
g
§
?._
§§
¥
¥
w

NERERy

] et ] b B E
R BREERNerw
L O = OF €3 Lh bt QD b

| ewpwel s
on A g b O T e
o | cooomodt

3
(=]
o
I

Total or avernge s . i1

! Because the number of plots was incressed after the experiment was Degun, the Bgure given is the
ave:ggg of the average yields obtained vach year and not the average of the gverage yields shown for each
mel .

FLAX

- The Linets variety of flax was used ih the rotation and tillage
experiments from 1927 to 1930. In 1927 yields sbove the average
were produced on all 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 continuoysly
cropped on the same land. In 1928 the yields dropped below those
obtained in 1927, although the production from some of the tillage
methods was still greater than the average. Flax following corn in
a rotation or grown on fallow lend again yielded well. The droucht
of 1929 was reflected in very low returns of flax, all methods producmg
less than average yields. The highest yield of the season was obtaine
on spring-plowed cornland. This was followed closely by flax on
fallow and flax on disked cornland. No vields whatever were obtained
in 1930, the crop having dried up before setting seed. In Table 25
are shown the average yields of Hax obtained from the various crop
sequences and cultural treatments.

TaBLE 25— dnnual acre yields of flaz from different methods of lillage and crop
sequence at the Huniley field station, 1927-1950, and for the 18-year period
1918-1930

Avernge acre rield

Seed-bed preparation
1927 1828 1028 1535

1E

Bushels Busheis|l Bush

18,6

'
&n

Fail lj}iowed [
I
Spring plowed

kg
-

I O e R e e T

et
[

Ligted__
Disked corn stibbia

13 BT bt et 1) I e ot )
o i gt

Y| ERmpeBhE
e G O EN A
BonmwBosmen

=

e | a0 00 O L G e

O | OOt —TBD o

o ODOoCooD oSO R
S| ormmmm i
€ 1 00 K13 e D s Ot e 40 5 B

[
=]
[
<

1

t Because the number of plots wos increased alter Lhe cxperiment was begnn, the figure given iz the aver-
agatggé‘.he aversge yields oblained each yesr and nof the average of tha overage yields shown for each
ma .
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CORN

Northwestern Dent has been the variety used in the corn experi-
ments since 1912. In 1927 the yields of grain and stover were uni-
formly high. The maximum yield of grain was obfained from corn
confinuously eropped on {all-plowed and subsoiled land. Next in
order were grain yields of corn followin%\ flax on spring plowing and
after fall-plowed winter-whest stubble. Taken s a Wh(ﬁe, corn grown
on fall-plowed land gave slightly higher yields of grain and stover
than was obtained from zorn on spring plowing.

The residual effects of the very favorable crop season of 1927 were
demonstrated to some extent by the corn crop produced in 1928. Al-
though all corn yields in 1928 were much below those obtained in 1927,
there were a number of cultursl treatments, notably among the fall-

lowed group of plots, that returned yields above the average. The
Ei.%lj}est. yieltf wss from fallowed land.
ost grain yields of corn in 1929 were practically failures, although
stover rebwrns were in many cases above those obtained in 1928, %n
1930 beeause of drought and very unfavorable growing conditions the
crop failed to mature grain. The stover yiel?ls from &ll treatinents
were also very much below the average.

The average yields of corn 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 tillage and erop
sequence ab the Huntley fleld station, 1527-1330, and for the 18-year period
19181930

Avernge ncre ekl

Seed-bed prep-
aration

Preceding ctop 1836 15131560

Grain

b
=

Bl
|3

[

5 ot
Flax

og wheat.

(TR

B

Sn'o lowed
pring plowed...
Iy

£+ T

-1 Winter whent.
C

orn
Spring wheat_
Osats

&1
| Winter wheat_

ot i bt ol 8 Gk Y G} 0 b sk et B e

Bt bt bed o |

e e

ggt-ﬁ;—-

DIHED B om de bD Gk ) e DG BE T O ET
T

A it o
I mel bmr bom G bt 13 o O

COoOSONoODOoODDDo0s

13

3.5

[ 9]

Q

t Bocause the number of plots was increased alter the experiment wis begun, the figure given is the aver-
age of the svernge yieldy obigined esch year und not the avernge of the aversge yields shown for each

method,

VARIETY TESTS
WIKTER WHEAT -

Ten varieties and selections of winter wheat have been grown in
compurison with one another during the four years covered by this
report, These trials were conducted on replicated plots as well as in
nursery rows each 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 and 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
average for the varieties, whereas the production from the rows was
less than average. In 1930, because of poor stands and & dry season,
the winter-wheat varieties, all of which were Erown 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.

TarLe 27 —Annual and average acre yields of winter wheat (bushels) f{rawn on dry
land in replicated nursery rows and plols in variely lests, ol the Huniley field
slation, 1587-1930

1028 jiitrat] Avemgo

Varisly ) _
Plots | Rows tozg-swaafiozr-s528

3.5
2.2
.9
26.0
25
249
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i Varlety ot planted. * Averege 1928 and 1920,
STRING WHEAT

{There 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 Disesses of the Bureau of Plant 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 fo the favorable season, but the returns of most varieties
m the three years following werc less each season than those of the
previous yesr. The annual and average yields are given in Table 28.

TaBrE 28.—Annual and average acre yields of spring wheatl (bushels) grown on dry
land in variety tesls at the Fluntley field station, 1887—I1930

Average
1HIT-1030102G- 1650

Varlety n27 3 1029

]
8

Hard Foaderation..
Reward

[y

EOMNNERNNEEsmNED

X D 2 00 40 S 0 D G T 00 T B OB B
(4]

Mindum
Marqulllo.
Champhin {Prisgle Champlain)

B 15 N0 60 P 03 0 1 9 T T
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0 b NG D6 O 60 b 23 e e D

! ¥orlety not planted,
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COATS

Several varieties of oats have been tried from time to time on the
dry-lapd 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 vears 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 ses-
sons until 1930, when the oat crop was & complete failure owing to the
extremely unfavorable growing conditions. Table 29 gives the yields
of four varieties grown during the 4-vear period.

TanLE 29.—Annual and average acre yields of oals (bushels) grown on dry land in
variely tesls af the Hunlley field station, 19271830

1023 1629
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1 Varlety 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 succeeding years the returns were
less than the average. In fact, the drought in 1930 was so severe that
all of the barley plantings dried up before maturity, and ric yields were
obtained. Teable 3¢ presents the average annual yields of barley in
these tests.

TasLe 30— dnnual and average acre yields of barley (bushels) grown on dry land in
vartely lesis al the Huniley fleld station, 19271930

Variety 1977 1925 £ Avarage

b
Whiie Smyras
Toro
Hlimainyn.

Hanochen

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 strains have
been tried at the Huntley station since 1815. A number of the first
varieties to be grown have been discarded as undesirable or have been
supplarted by superior strains. Beginning in 1922 a group of varieties
was selected for continued triasl, this group to be further reduced or
enlarged as warrented by the results obtained,

Table 31 presents the vields of grain from 10 varieties of corn, ail
but 1 of whieh have been plented each year since 1822,  Five of these
vaiieties 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 immature in two of the five years that
corn 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 sta:fe where the crop may be used for silage or
asturage, and as the fodder yields of the late types are generally
eavy, they may profitably be grown for the purposes suggested.

TABLE 31.—Annual and average acre yields of corn (bushels) grown on dry land in
variely tests al the Huntley fisld station, 1922-1980
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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 vyears 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
attalned a commercial size. The yields of eight varieties of potatoes
grown in this test for nine or more years are giver in Table 32.

TanLE 32—dverage annual acre yields of polatoes (buskels) grown on dry land in
variely tests al the Huniley field slation, 1927-1930, and average yields for the
pertods 19819-1930 and 19271930
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* As o result of drovght no markelable potatoes were produced,
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ROW-SPACING TEST WITH FIiELD REANS

An experiment to determine the ?ields of field beans planted in rows
24, 30, and 36 inches apart was begun in 1918. The Early Navy
variety 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
and 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, howaver,
a liftle 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.

TaBiE 33.—dnnual average acre yield of field beans (pounds) planted on dry land
in row-spacing lests al the Hunfley field slation, 1927-1930, and averages for the
periods 1818-1980 and (927~1930

Average
THstunce between rows

1918-1930 | 1927-1930

24 inches. 1, &P 182 0 L4
30 inches_. . 1, 550 238 435
34 Inchey 1, 560 20 0 408

PASTURING 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 suceeeding crops of manure result-
ing {rom pasturing, and (4) the economic merits of pasturing hogs on
the crops as compared with harvesting themn with machinery in the
ordinary manner. Both annual and perennial crops were used.

ANNUAL-CROF FASTURES

Prior to 1924 the annual crops used were winter rye, field peas,
beardless barley, and corn. These crops were grown in a rotation and
were pastured in the order named. The first three 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 rotatious it is possible to determine which
method of handling the erops would prove most profitable over a
series of years,

Beginning with 1924, spring pigs were used to pasture the annual
crops. Mature barley having proved to be unsuitable for “hogging
off 7 under the conditions of the experiment, the pasturing of that
crop was discontinued in 1924, and the plot of barley in the pasture
rotation has since been harvested by machinery and threshed each
yesar.
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By comparing the yields of barley from the pastured and unpastured
rotations the comulative agronomic effects of pasturing may Ee meas-
ured. In place of the bariay pasture, the spring pigs were provided
with combination erop pastures consisting of Sué)an ass and soy-
beans, and sorgo and soybesns, which, were used to Elrl the grazing
interval between field peas and corn. On all pastures except corn
the spring pigs were provided with a supplementary tation of self-
fed corn, and skim milk was also fed when available, Throughout
the pasture season a similar lot of spring pigs was fed a full ration of
shelled corn and skim milk in a dry pen without pasture. The dry-
pen pigs were used as a check lot by which the growth of the pigs on
pasture was measured and the economy of gains determined. The
results obtaimed in the pasturing experiments very 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
consequenﬁy the growth ma.ge by the hogs.

In 1927, & year of comparatively heavy seasonsl 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
te be kept pastured off hy the pigs, and it was necessary to mow the
tye to promote new growth and prevent seed formation. The mow-
it:ﬁ was done June 10, and conditions were such that & 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 I'{e was terminated July 8.
Because of the extremely succulent quality of the forage t.heej;ains
made by the pigs were low. The supplementary grain consumed was
above the average. From the standpoint of grain consumed the
Pigs in the check lot produced more economical gains than did the
pigs on pasture.

n each of the years 1928, 1929, and 1930, precipitation was light
and the amount of forage produced was much less than in 1927. 1In
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 sverage daily gains 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
lconsumed more grain per unit of gain than did the pigs 1n the check
ot.

Table 34 presents the data obtained in the rye-pasturing experiment,
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Tasre 34.—Results obtaimdéwm pasturing winler vye (I-acre plots) by spring pigs
af the Huntley field slation, 19271930

=
ot

Items of comparison

'T'est begun
Test closed
Langti;of test. JB¥5..
Pigs paitured _ ntmber._
Avernge initial weight__ pounds
Average finpl weight. do....
Average guin do
Average daily gain oo
Tatal gain of pigs do
Welght lost by brood sows do_.. a3
Net gain of pigs . _ I [, T 2654 37T
Total feed consumed 2. da.... 1,483
Feed per 100 pounds of gain:
Pasture lob___ do_... 452 9%
Check lot 1. Pp— do.... 372 332
Corn replaced by 1 nepe of padture. do..__ 1—211 1 —240
Acre yield of check plots : buoshel 174 E A

—y

g)ﬂ-“bb“\)ﬂlw

PR

I Gain of pigs minus loss of sows.
" Corn, sell-fad; sklm milk, hand fed; total ealeulated) on the basis of 4 pounds of milk efqualing I pound .
of corn. i
3 The check Iot fed in o dry pen withoui pasiure conslsted of 11 pigs fo 1927, 10 pigs in 1028, 14 pigs in 1029,
nnd 17 plgs in 1930. :
# Minus Indleates Joss.

Fach year the pigs have been moved to the acre plot of field peas
on the date of clostng the pasture period on winter rye. The character
of this forage at the fime of pesturing varies greatly with the type of
season and the length of rye-pasture period. 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
%razing. In 1927 the peas produced a heavydgrowt of vines and had

egun 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 and 1929 were somewhat higher than those in 1927.
Grain consumed per unit of gain was also higher than i 1927, but
less grain was used by the pigs on pasture than by those in the check
lot to produce s hundredweight of gain. The data from pasturing
peas are summarized in Table 35.

TABLE 35.-~Resulls oblained from pasturing field peas (I-acre plots) by spri iga
at the Hunlley fleld station, 19271930 Y SpTing pra

Items of compurison 1928

Test begun - June 26
Test closed Aug. 2
Lengih of tesb_ ... ar
Figs pastured 15
Average inltial welght__ . 0.1
Average linol weight do___ 106, 5
Average ﬁuin...--_--- - X
Avernge dafly gai
Total goin of plgs. . -do.. ..
Tolal feod copsiimed do
Feel per 100 ponnds of gain:

Tasture Jot___ do

Checlt lot. do...
Corn renloowd by 1 sero of pasture do.._.
Acre vields of clieck plot hushals. .

S
[ opited 1 TN

1 Field peas dried up before making suBelent growth for pasiutage,
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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 alfalfn 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 cquivalent to 254 pounds of grain for each 100
pounds of goin. T%e check lot of pigs during the same interval
gnined at the rate of 0.88 pound each per day and required 345 pounds
of grain for & hundredweight of gain. The alfalfa pasture had & 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 ». combination pasture of Sutf{m grass and soybeans, one-fourth
acre of each, and later to a combination pasture of sorgo and soyvbeans,
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 pounds
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 clhieck-lot pigs. The
date obtained from pasturing pigs on Sudan grass, soybeans, and
sorge are given in Table 36.

TapLe 36.—Resulls obiatned from grazing Sudan grass-soybeans and sorgo-soybeana
wrized pastures (Y-acre plots) by spring pigs al the Huntiey field station, 1927-
1830

Sudan gross, soybeans Sorgo, soybeans

Ttems of comparison
1628 1929 1928

Auvg. 2| Aug.
AUg.

~pBEe
SonaRER.

Avorage gain
Avernge daily geln.
'T'otal gnin of pgs_._ _
‘Total feed consumed......do.. ..
Feed per 100 pounds of gain:
FPasture Int
Check lot
Corn replaced Ly | sere of pus-
ture. pounds. .
ﬁcres 3"5:](15 1 of check plots:
udan gruss
Soybeans. .
Sorgo I PP i, 812
Soybeans d . 13, 870 712

1 Becsuse of dronght aoel the pour quality of the foraga in 1930 the 2 pastures were grazed as 1 plot rather
than sepnrately, as was done in 1927, 1928, and 1920. The vombined results from grazing the Sudan gross-
soybenn pasture and the sargo-saybean pastura are given In this colump.

i Gglﬁ 14 pigs after September 2.  Galns and feed of 15th pig Included to nearest weighlng date, Aug. 29,

14 TY.

From the sorgo-soybean pasture the spring pigs have been taken to
a 1-ncre plot of Northwestern Dent corn in the pasture rofation. At
thot date the corn has usually been mature or nearly so, and no grain
supplement has been fed with it. In some sensons, however, the l})u
have had access to alfalia hay or skim milk to balance the ration w
on corn. ‘Thelength of the pasture period on corn has varied greatly,
depending upon the amount produced. In 1630, because of drought,
no corn was prodiuced, and that phase of the experiment was omitted.
Small crops of corn were produced in 1928 and 1929, and the pasture
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periods for those years were 7 days and 3 days, respectively; whereas
m 1927 sufficient corn was produced fo supply the pigs for 28 days.
If the amount of grain consumed by the pigs on the pastured corn
plot is calculated on the basis of the yields of corn from the check
_ Elot, the hogs in' the dry pen have required less corn to produce n
undred pounds of gain than have the hogs on corn pasture, A sum-
mary of the corn-pasturing experiments is presented in Table 37.

TABLE 37.—Resulls oblained from harvesting corn (I-acre plols) by apring pigs al
v the Huntley field stalion, 192871930

Itars of eomparison 1937 1920

Test begun Sept. 10 . Sept, 9
Test closed Cet. 14 . Sept. 12 |.
Length of test. —=iys.. 28 A
Plgs pastuted . number__ 15 E 15|,
Average Initial wejght . pountls. . 113.8 3 152, 4 |
Average final welght d 152.0 147.8 |,
Average galn 38.2 A, —4.4 ).
Avensgs dull[y %aiu - 1.30 N —1.53
Total gain of pigs &7 ! —ay
Totel feed consumed ? — 2,TH 258 |-
Feed consumed per 1 pounds of goin:
Pusture iot.. 479
Check lot — . 1 457 350 243
Acre yields of check piots ] EL] 3.6

! Corn dried up before producing grain, and the plot was not harvester by pigs.

# Feed consumed based on yield of check plot in 1927, In 1928 the corh wis supplemeanted with skim
milk, and the total feed was calculnted from the yiold of corn on the sheck plot plus the skin: milk fed ¢}
rouns of tailk equal to 1 poand of eorn).

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
vields of straw were obtained 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.

Tamue 38 —Annual acre yields of barley straw and grain oblained from plols i
similar rotalions in one of which ol crops bul barley were pastured by hogs and
in the other ail crops were harvesied by machinery, al the Huntley field station,
15271930

1927 1928 1429 1930

Ratntion trentment
Straw | Gruin | Straw | Grain | Steaw | Groin | Straw | Grain

. Pounds| Bushieln] Pounds| Busticly| Founds| Rushels] Ponmls| Busheis
Pustored | 4,810 0.4 T L1 1,00 15.6 ] 4]
Harvested 2, 800 38 323 0.1 1,180 10.9 a ¢

PERENNTIAL-CROY 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 Jracre plois of each crop and seeding method were
pastured by fall pigs, which, in addition to the forn.%-le, were hand-fed
& daily ration of shelled corn equal to 3 per cent of the live weights of
the amimals. Throughout. the period that the pigs were on pasture
a check lot of similar pigs was given a 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 pastura cach yenr 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 poundg of gain than have the hogs in the check lot. The
results obtained by pasturing alfalfa and %romegrass by fall pigs
are given in Tables 39 and 40.

TasLE 39.—Resulls oblained from ?usmring by fall pigs Y-acre plels of alfalfa
.'mtgn in rows 2 feel upert and of alfelfe close-drilled, af the [Tentley field station,
1927-1880

Alfulfn In rows Alfnlfa elese-drilled

Items of compurison
1028 1620 [Lixie) * 1928 149249 1930

Test begun Mny 14| May 17| May 16 7| May 1| May 17| May o
Test closed June 20 | July 4| June 13 June 48 | July 5] June IR
Lengthof test___doys._ . 2 43 49 33 52 53 49 Rk
Pigs pastured
mmmmmmmmme THIINDEL ; 3 5 k] 3 3

Average initia] weight
138.0

pounds.. 225.0 22,4 , 2000
Averngsgein__ . _do___ N L 7.0
Avernge dofly  gein

1. 50 - 165

Tatal gain o 280 ] 13 213
Total feed consumed
pountla.. uss 701 ; &47 700
Feed per 100 pounds
of galn:
‘Pasture lob. ponnds. L 37 348 a2
Check lot___do.__. g 28 I 28
Corn replaced by 1 acre
of pasture__pouends,__ 252 3H 144 Lin 230 4 63

TABLE 40.—Resulls oblained from pasiuring by fall pigs Vi-acre plois of bromegrass
sounin rows 2 feel apart and of bromegrass close-dritled, al the Huniley field siation,
19271980

Bromegrass in rows Bromegrass close-drillad

Itemns of comparison
1028 1629 1827 1928 1029 i}

Test begun May 14 [ Aay 17 Muy 77 May 14 Moy 17 | May i6
Test closed June 26 t July & July 8| June 26 July 5|June LB
Length of test.._days_.} 43 40 2 Gz 43 49 33
Pigs pastured

_number .. E a 3 3 3 3 1
Average inltial weight
pounds_. 32 L7

Avernge flnal weight
pounds. . . 7 2.3
Avernge galn____do.__. . X X L0
Average daily Egosin
. 1. 32
Teial geln 5
Total feed consutmed
pounds__ Wl

Feed per 100 pounds

2f galo:

Pesture lot.pounds. 392
Checklot.___do.__. 308
Corn replaced Ny ! gcre
of pusture.. pounids. _
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EXPERIMENTS WITH DAIRY CATTLE®

_ A herd of registered Holstein-Friesian cattle is maintsined by the
Bureau of Dairy Industry at the Huntley field station, and cooperative
experiments are carried on in breeding and feeding dairy cows and in
grozing irrigated pastures. Feeding tests comparing the sconomy
of production have been completed in which groups of cows were fed
rations consisting of roughage alone, roughage and a full feed of grain,
and roughage and a limited amount o% grain. An experiment was
conducted to determine the adaptability of alfalfa for silage. Fx-

- 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 mixtures and sweetclover. The effect of top-dressing
pastures with manures and phosphates is being studied. The breed-
ing experiments deal largely with establishing a strain of eattle pure
in their inheritance for high milk and butterfat production. This is
to be accomplished through the continued use of proved sires, i. e.,
sires that are known to transmit hi%]h produetion 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.

PROYVED-SIRE TESTS

The proving of sires was started in 1918, and during the period 1918
to 1930 a 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 cooperators in
the country adjacent to the station, Seéveral sires have been proved
during the last few years and have gone to head herds in other expert-
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 2s well as
of the heifers. During 1830 a total of 1,127 cows were tested for
milk and butterfat production, each cow’s record being kept on file
and a written repor$ sent to each cooperator. Up to the end of 1930
& total of 1,360 heifers had been sired by station ll:ulls. 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-yeor’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.

¢ Reaporl pre d by 13, V. Koplund.  The dairy work §s condueted unider the supervision of the Divi-
sion of Dalry Cattle Breedlng, Feeding, and Munagament, Bureau of Dairy Industry,
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© Tawre 41.—Records of first-genération daughters of bulls having two or more such
daughters with records, compared with the records of the dams of those daughiers

[AN records caleulated to a rasture basis)
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{ Official records made in the Huntley station bard,

Six of the bulls in the comparison (A-107, A-108, A-109, A-110,
A-119, and A-121) were sired by the bull Clolantha Pontiac Hero.
These bulls had a total of 40 daughters with completed records, which,
when compared with those of their dams, show Increases of 19.02 per
cent in milk, 2.28 per cent in percentage of butterfat, and 21.94 per
cent in pounds of buiterfat. Only one of these six sons shows a loss
in transmitting milk-producing aﬁi]ity, comparing the total records
of the daughters with their dams. '

Five of the bulls (H-130, H~131, H-132, H-135, and H-141) were
sired by Friend Ona Hartog Korndyke (A-105) and have 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 cent
in butterfat test, and 24.74 per cent in pounds of butterfat. Not one
of these five sives 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 of all but 1 of the 15 sons (H-107 to H~127, inelu-
sive) of Mapleside King Paul (H-104), the first proved sire uséd in
the breeding work, show a distinct inerease in milk and fat production.
(¥igs. 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
an ersized.- It is hoped that therr records as mature cows wx]l be

~

FioURE 5—Holstein bull Mapleside King Paul 181023, & proved sire. Twenty-two daughters of this
sire avsrsfad 640 pounds of hutterfut in a year as compared with an average production of 571 pounrds
butterfat for their dams, (Records calenisted to s mature basis)

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

Ficure 0.-.~Holsu=,in. cow D.uchass Sadie Eorndyke 764141, a danghter of Mapleside Eing Paud,
- having a yearly production as a 7-year-old of 22,611 pounds of milk andd 521.8 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 PASTIIRE

In 1916 a tame-grass pasture was started, composed of the follow-

ing grasses: Kentucky bluegrass, meadow fescue, orchard grass,
smooth bromegrass, alsike elover, and white clover. This niixture
was seeded at the rate of 24 pounds of seed per scre.
" An experiment was carried on from 1919 to 1930 to determine
the number of dairy cattle in milk that an acre of irrigated tame-
grass pasture would support throughout the grazing season without
supplemental feed. It was necessary, however, during several of
the seasons to supﬁly additional feed in the form of elfalfa hay or
green-cut crops such as corn.

The cattle used in the experiment were, for the most part, regis-
tered Holstein-Friesian cows. Seversl grade cows, however, were
used during the seasons of 1919 and 1920. The cows were gen-
erally medium producers, although at times it was necessary to
use dry cows so as t0 insure proper grazing. In these instances the
pasture 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 hey or other supplemental feeds. Daily milk weights
were taken, and bufterfat tests were conducted two days in each-
seven. The pasture was top-dressed each year with 12 loads of
barnyard manure and harrowed in the spring fo distribute the
previous year's droppings.

Table 42 contains & detailed report of this experiment for the
years 1927 to 1930 and the average results for the 12-year period
1819 to 1930,

TaABLE 42.—Results of experiment to determine the mazimum corrying capactly
of I acre of irrigaied lame-grass pasture for dairy cows al the Huntley field station,
119271880, and averages for the period 1919~1930

. 12-year
Ttems of comparison AVETAEE,
1B10-1630

Average daily number of cows per oere L . L . 2,15
Length of grazing . % 4 k lap. 8
Cows on pastura 2 135
Cows off pasture _dn. 1] .27
Total cow days per acra.... . 3 293
et cows on Dask . O 154

Allalfa hay fed cows:
On pasture 3 813 7.5

Q4I pastura ¢ 107. 5
Orazing perind of cows on nutsitde prstiere days.. 0 [ 4 L9
Fverago weight per cow per scason poumls. 1,344 327, 448, 1,261.3
Average gain or Ings in weight per cow [or season
..-Nounds__ 217 . i 8.4

6, 520 320} £, 060, 4
2. 2 ) ) 264. 9

An experiment to determine the carrying capacity of an scre of
sweetclover as & pasture was cartied on during 1927, 1928, and
1929. This pasture was hendled in nearly all respects like the
tame-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. owever,
while the cattle gra(?ually 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.

TasLe 43 —Resulls of experiment lo delermine the maximum carrying copacily of
1 acre of irrigated sweelclover pasture for dairy cows ab the Huntley field stoiion,
18271829

Items of comparison

Langth of grazing
Cows ot pasture
Cows off pasture ———
Taotal cow days Ner acre.
Average daily number of cows iper acre
Crazing peried of cows an ouiside pastiire. . oo __ days..
AHalla hay fed cows:
U pasture_ . pounds. .
Off pastura . do
Average weight {)er COW PET ——- do,
Average gain or loss In weight per nere per seagon
Pro%&(_:tﬁon Mer Bere:

g BR

a
izt mBnonoos

g88e
[=3--1-) - 1—N =10 t3 =1

Butterfat.
Skim milk

oI
P

RERS

FEEDING EXPERIMENTS
EFFECT OF PLANE OF FEEDING ON MILK PRODUCTION

Experimenis were condueted to obtain information as to the relative
econommy of milk production by cows fed on three planes termed
“roughage,’ ‘limited grain,” and “full grain.” The first group of
cows received all 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 the 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 produeed 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 oats, 2 parts of ground corn, and 1 part
of linseed meal. Ten cows were used in the experiment, 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, 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
inhenitance 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.
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TApLE 44 —Comparison of the effect of three planes of feeding on milk produdum
by 10 cows af the Huntley field stalion

Average for cows fad—

Ttems of comparison L.
Roughage L;z;:it:d Full graip

Ageof cows. Vears. . 7

atlon:
Alinlte hay pound H b, #78
S8il do 12, 576
do 2
4. 521
days. 138
nounds 2, 710
Weight of cows 1. da____ 1,330.8
(ain in weight during test____._._._ doo_ . 36 168
Dry period prior to test days__ 55
Grain fed while cows were dry pounds.. 1333
Calr-mrryingegeriod d 1585
MUk produeed:
Astaal.__ noupds k 3 M, 407. 2 15, 7643.3
Calculated to maturity 1_ d 16, 848, & 17,8515
Butterfat prodused:
Percentage of milk. 3.5
Welght, actual 3 57845
Weight, calculnted to mnturity 1 d 1
Value of butterfat snd skim milk 3__
Cost of feed gxeclusive of pasture !
Cosi of feed inciuding pastore 3, -
Relurns over cost of feed - do. ...

! The averoge weight of the groun was hased on an average weight of ench individuel in the group. The
aversge we_i%ht of the individust weas determined by aversging her monthly welghts throughout the
testing peried.

2 Individual records fn each group when made by an apimal ip haifer form are calenlated to represent
her production at mature sge.

1 Computed in the following values: Butterfat, 44 cents per u?ound; skim milk, 40 cents per 100 pounds.

+ Compated gn the following values per ton: Qrain, $32; alfelta hay, $14; silage, 35; dried beet puip, $35

15, 56,
s Cost of pasture per day: For cows oz roughsge alone, 2¢ cents; on limited gralm, 10 cents; on full grein,
11 cenis.

In comparing the results it is noted that the roughage grou
eained 30 pounds in body weight, indicating that this group consumeg
g sufficient amount of nutrients to meet the demands of producﬁon
and the requirements of body maintenance. However, 3 individuals
in this group were not mature, in that they were between 4 and 5
years of age. Whether the lack of maturity in these instances is a
factor of importance in considering the loss or gain in hody weight is
not known. On the other hand, the limited-grain group geined 108
pounds and the full-grain group gained 180 pounds. }E‘he limited-
%rain_ group contained 1 individual under 4 years of age at the

eginning 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-grein group. From sn sconomic standpoint the
roughage 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 fullgrain group wasted feed.

It appears fron: this experiment thet under conditions at this station
an abundance of first-quality roughage is & prime requisite for
economicel milk and butterfat proc%uct.lon and that s light supple-
mental feed of grain may be sdvantageously supplied when cows of
better than average production sre maintsined.
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ALFALFA-MOLASSES SILAGE

An experiment to determine the desirability of & legume silage for
dairy cows was conducted in 1928 and 1920, Fresh-cut slfalfs was
ensiﬁad and was moistened with su%a,r-beet molasses at the rate of 1
part of molasses to 20 parts of alfslfs 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 alfelfa was hauled to the
silage cutter and run into the silo in the same manner that corn is
handled. The molasses was diluted with warm water and thor-
oughly sprinkled over the alfslfa as it went into the silo.

Two fresh cows were used in the experiment in 1928 and were fed
corn silage and elfalfa-molasses silage ad libitum over a period of 139
days, from July 15 to November 30. No other supplemental feed
such gs grain or hay was offered. One of the cows, %——48, freshened
on July 12 and produced 49.3 pounds of milk on July 15. On the
coneluding 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 balemce of the trial she maintained a fairly
constant milk How.

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 she been receiving feed of a
different character prior to freshening, as did H-48.

During the first 11 days of the trial the cows consumed on an
average 25.3 pounds of alfalfa-molasses silage and 19.3 pounds of
corn silage. On July 25 the corn silage hecame exhausted so that
alfalfa-molasses silage alone was fed from that date up to and including
August 29. 1In this period there was an average daily consumption of
45 pounds of alfelfa-molasses silage. Cow H—48 consumed as high
as 60 pounds of this silage in one duy, while H-49 consumed as much
as 50 pounds in one day. During the interval from September 8 to 21
the alfalfa-molssses silage was discontinued, and corn silage alone
was fed. H-48 consumed as high as 69 pounds and H-49, 63 pounds
in ome day. On September 22 alfalfa-molasses silage was again
added to the ration, and both cows were fed ad libitum throughout
the remeinder of the trial. During this period of 70 days there was
an average consumption of 46.8 pounds of corn silage and 21 pounds
of alfalfa-molasses silage. The daily consumption by the individuals
varied %rentl , ranging from 80 pounds of corn silage and 19 pounds
of alialia-molasses silage on October 27 to 20 pounds of corn silage
and 55 pounds of alfalfa-molasses silage on Qctober 15 in the case of
H-48. H—49 also showed a similar variation, consuming 70 pounds
of corn silage and 17 pounds of slfalfa-molasses silage on October 27 .
while on October 23 she consumed 20 pounds of corn silage and 50
Pounds of alfalfa-molasses silage. During the 139 days cow H-48

ost 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
satisfly & 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 o feeding trinl to two cows in milk
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during a period of 43 days. In this phase of the feeding trial corn
silage ang alfalfa-molasses silage were offered ad libitum -with an

allowance of 5 pounds of alfalfa hay per cow per day. A graduel
" decline in milk produetion 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 2t the
start of the trinl and 43 days later were producing within from 5 to 8
pounds 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
then did the other, the one consuming 864 pounds and the other 236
pounds. One cow lost 189 pounds in body weight, and the other
lost 167 pounds in the 43 days of the frial.

Conclusions drawn from these two trials are that large amounts of
legume silage such as alfalfs-molasses silage will be consumed by
milk cows provided their ration ie restricted in variety and amount
of other feeds. The individual cow varies considerably in her
appetite for elfalfa-molasses silage. Alfalfn as a silage may be war-
ranted when a succulent feed 1s 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. Considerable loss in
weight can be expected if alfaifa-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 produetion,
health, and economy of production of cows fed for entire lactation
periods or longer on salfalfa hay alone, Some of the cows in this
experiment have completed records on cone or more of the three
planes of feeding in an experiment previocusly mentioned (p. 44).
Those records, together with the fact that alfslfa hay is plentiful,
should make the results very significant for this loeality.

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, buf this weight is graduelly
regained later in the lactation period.

ORNAMENTAL TREES AND SHRUBS?

Since becoming established, the trees and ornamental shrubs on the
station and in the 4-acre tract known as Project Park, adjoining the
station grounds, have attracted attention from the standpoint of
beautifying 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 eare in cultivation, pruning, and irrigating and
provide a practical demonstration as to what may be done in a few
years’ time with this material on the farms of the Huntley project.

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

Common name Scjentific name
Ash, green Fraxinus lanceolata.
Boxelder Acer negundo.
Cottonwood, northern Populuz montlifera.
Elm, American Ulmus americana.
Elm, Chinese Ulmus pumila.
Linden, American Tilia americana.
Maple, Norway Acer platanoides.
Pine, western vellow Pinus ponderosa.
Plum, American Prunuz americana.
Cottoowood, Carolina -—— Populus angulota.
Poplar, northwest Populus sp.
Popiar, silver Populus alba nivea,
Russian-olive Blocagnus angusiifolia.
Spruce, Black Hilis Picea glauca albertinna.
Walnut, black Juglans nigra.
Willow, diamond Safz'm mackenzieana.
Willow, Russian golden Saliz vitellina aurea,
Willow, lauret Saliz pentandra.

Barberry, Japanese Berberis thunbergii,
Buckthorn, common fthamnus calharlica.
Crunberrybush, European Viburnum opulus,
Currant, goiden Ribes sp.

Currant, alpine Do.

Dogwood, coral Cornus alba sibirica.
Elder, golden Sambucus sp.
False-spirea, Ural Serbaria serbifolia.
Haneysuckle, Tatarian Lonicera latarica.

Lilae, commeon Syringa vulgaris.

Lilac, Persian Syringa persica.

Lilas, Japanese tree Syringa japonica.
Mulberry, Russian Morus alba tatarica.
Ninebark Opulaster opulifolius.
Pean-tree, Siberian Caragana arborescena.
8piren, Vanhoutle Spireea vanhoullel.
Spirea, Anthony Waterer Spiraea sp.

Snowhall, comman Viburnum opulus sterile.
Mockorange Philadelphus grandiflorus,

Except for occasional tip killing in severe seasons, all species of
trees used have been proved hardy after becoming esiablished. The
elms, poplars, boxelders, and willows have made the most rapid
growth, while the ash, American linden, maple, plim, and Russian-
olive have developed more slowly. Pine and spruce have not only
been difficult to transplant successfully but have grown very slowly.

Under irrigation the elms, particuiarly the Chinese, end 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 bor.lersda.nd certain barl disesses they have proved to be rather
short lived.
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Aphids; the “boxelder bug,” and the larvae of various moths have
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 hmbs during severe winds, this tree has proved
to be well adapted to the climatic and soil conditions of this loeality.

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 sereens and windbreaks.
All species have been relatively free from diseases and insect pests.

Ne serious disease has yet been found on the ash, American linden,
maple, or plum. Various larvae have been found on these trees at
times, and the foliage of all has been more or less mutilated by leaf-
cutter bees during 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 Russisn-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 1919
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
{ree from troublesome insects and disease.

Practically all of the shrubs listed as being grown 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 frequentiy 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,
however, and by midsummer have usually become reestablished.

With the exception of an occasional infestation of tent caterpillars on
the currant and aphids on the snowball, the shrubs have been practically
free from injurious insect pests. Mildew and leaf spot on both species of
currant have so far been the only diseases that have required treatment.

Practically all of the shrubs have been used in group plantings on
lewns, around the station buildings, and in windbreaks associated
with trees, although a few specimens of Vanhoutte spirea and hlac
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.
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