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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, B.C.

SWEETCLOVER IN GREAT PLAINS
FARMING

By M. A. Crospr, Assistant Agricullural Feonowmist, Division of Farm Management
and Costs, Burcaw of Agricultural Economics
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INTRODUCTION

Sweetclover has become increasingly important during the last 10
years in many scctions of the Great Plains ares. Because of its
adaptability to s wide range of soil and climutic conditions it is
better suited to the cropping systems of that ares than are any of the
true clovers. Tt is being used to restore productiveness in many of
the older farming seetions in which grain farming has depleted soil
fertility, and has become an important pasture and hay crop in more
recently developed sections in which native pastures and meadows
have been broken up and destroyed during the great expansion in
small-grain production.

Accurate figures on the acreage of sweetclover for all purposes in
this sres are not available. Census data on the acrzage p.stured and

178060°—33——1 1
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the acresge ent for hay are available for the year 1928, and estimates
of the Crop Reporting Board of the acreage cut for hay and the acre-
age harvestod for seed are available for some States. These figures
do not present the true picture, however, since they do not take into
consideration the acreage plowed under for soil improvement. More-
over, there probably is considerable duplication in the acresges given
sinee in many instances a seed crop is harvested from & field that was
pastured sarly in the season, or from the second growth following the
removal of a hay crop.

The acresge reported as harvested for seed has decreased during
the last few vears, largely as a result of rapidly declining prices. It
is obvious that in some States the total acreage of sweetclover for all
purposes has incressed rapidly during the last 10 years. Nebrasks,
for examyple, reported 54,000 scres in 1921 and 1,126,000 acres in 1930,
an increase of over 1,000,000 acres in 10 years. The acreage in South
Dskota increased more than 50 percent from 1927 to 1930,

PURPOSE AND SCOPE OF THE STUDY

This study is a continuation of a cooperative effort of the Division
of Farm Management and Costs, Bureau of Agriculfural Economics,
and the Division of Forage Crops and Diseases, Bureau of Plant
Industry, to determine the most effective practices in the production
and utilization of sweetclover and the place this crop occupies in the
farm organization of different regions. Results of the first of these
regional studies, which was completed in 1930, are given in & mimeo-
graphed preliminary report,! and in Farmers’ Bulletin 1653 (1).7

In the present study particular attention was given to seeding
methods and practices, cost and quantity of seed used and labor and
power requirements in seeding under different methods; the amount
of pasture provided by sweetclover; hay-making practices and ylelds
of hay; harvesting practices and yields of seed; effect of sweetclover
on crop vields; and the place sweetclover occupies in the eropping
systems of different sections. Attention was also given to the matter
of bloat trouble from pasturing the crop, and the so-calied “sweet-
g&cver disease’ or “sweetclover poisoning” from feeding sweetclover

ay.

Information was cbtained in selected sections from 500 farmers who
had had several years’ experience with growing and using sweelclover
on their farms?  The location of the sections 1n which the study was
made is shown in figure 1. The number of farm records obtained n
each State is shown in table 1.

t Crosuy, M. A, COSE OF PRODUCTION AMD EFFECTIVE UTILIZATION OF SWEETCLOYER ON COEN-BELT
FARMS., U.8. Dept. Aer., Bor. Apr. Beops. 25 p. 1330, [Mimeographed.]

2 Italic nonbers in parentheses refer to literature cited, p. 53,

3 Offictals of the Stzte apricaitural colleges nod experiment ststions in esch State helped to plan the
Beld work and selecled tho areps Io which the stady wis o he conducted, and the county ngents in ench

of the counties in which dats wers obiniged rendered lavaluabie assistance in making coutacts with sweet-
clover prowers,
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TasLe 1—Method of utilizing sweelclover on 500 farma, by Slates
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In the cost data herein presented only “cash costs” and guantities
of man labor and horse work are considered. Materials like seed,

%’ LOCATION OF COUNTIES IN WHICH SWEETCLOVER
& STUDIES WERE MADE
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Figuke 1.—8weetclover Is well dislributed over the Grest Plains area, The sections studled are repre-

E%n%nt:ve of conditions of 56il, cliyate, and type-of-furming existing in different parts of the varfous
ates.

lime, and inoculating culture are %iven at cost if bought and at farm

value if furnished by the farm. The quantities of man labor and horse
work required for seeding are given in hours. In casesin which sweet-
clover was seeded with small grain no attempt has been made to
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allocate the labor between the two erops, only such additional labor
as was required for seeding sweetclover being charged to that crop.
No charge for depreciation or interest on investment in equipment
has been included. Such charge would be difficult to determine and
so small as to be negligible.

All dats relative to seeding costs, carrying capacity of pasture,
acreage and production of hay, and acresge and production of seed
are for the year 1930 unless otherwise indicated.

© HOW SWEETCLOYER IS USED

Sweetclover has a wide range of uses. In the more humid eastern
portion of the Great Plains and in the irrigated sections it is used to
maintain or restore soil fertility, as a pasture, as & hay crop, and as a
seed crop. In the subhumid to semisrid sections it is more generally
grown for pasture and for hay, soil improvement being a minor
consideration.

Records from 500 farms show sweetclover being used more generally
for pasture than for any other purpose (table 1). In combination
with other uses, it was utilized for pasture on more than four fifths of
the farms, and was used exclusively for this purpose on approximately
one third of the farms. The practice of using the crop for hay was
more general in the northern Great FPlains States—the Dakotas,
Montana, and Wyoming-—where proportionately more roughage is
needed for carryh]f livestock through the winter. Although used
incidentally for soil improvement on the majority of farms, it was
used exclusively for this purpose on less than 5 percent of the farms
studied.

From more than one third of all the farms was the harvesting of
some' seed reported, but on relatively few was seed production an
important phase of sweet-clover production. On many farms seed
was harvested principally for home use or to supply local demand.
The largest percentage of farms harvesting seed were reported from
Kansas znd Oklahoma respectively, and the smallest percentage

from Texas.
YARIETIES GROWN

Two species and one botanical variety of sweetclover are grown
on Greab Plains farms. Biennial white (Melilotus alba) the common
white blossom, and biennial vellow (3. officinalis) the common yellow
blossom are the species, and Hubam, an annual varicty of the biennial
white, is the botanical variety. Grundy County white, Essex, and
Arctio are smaller and earfier maturing varieties of the biennial white,
and Albotren and Switzer are varieties of the biennial yellow.

Biennial white, usually called ““common white”, “large white",
or “common” sweetclover is most widely grown and was reported
from 356 or 71 percent of the farms studied {table 2). Biennial yellow,
usually referred to as “yellow blossom”, or “yellow”’, was grown on
117 or approximately 23 percent of the farms. Grundy County white
was reported from 25 farms, and Hubam from 2 farms. On 13 farrs
o mixture of biennial white and biennial yellow was grown.
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Tanre 2.—Varieties of sweelclover grown on 500 farms in the Great Plains, by
States, 1930
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1 Afore vhan 1 varicty was grown on somms lrms.
? On sewe farms 8 mixture of white biennial ant yellpw hicanial was grown.

The kind of sweetclover grown depends, to some extens, on the
use fo be made of the crop.” Many farmers were growing a certain
kind because it best suited them for some special use; others expressed
no preference and were growing a certain kind because they first
started with it and had pever grown any other.

In general, those growing the common biennial white preferred it
because its larger growth and longer growing season provides a greater
quentity of pasture and & longer grazing period, and because it is
generally considered best for soil mmprovement. 'This species pre-
dominates in the more humid, eastern part of the area, and in the
irrigated sections of Montena and the North Platte Valley in Ne-
braska and Wyoeming. Growers of the biennial vyellow prefer it
because it is more persistent in reseeding in pastures, because it
makes a finer quslity of hay than the common white, and because it
is easier to handle as a hay or seed crop. This species is in mosé
commmon use in Colorado, and in the dry-farming sections of Montana
and Wyoming, Grundy County white was found principally in the
Dakotas. This variety is preferred because it makes a finer kay, and
because its shorter growth and more uniform seeding habits make it
easier to harvest for seed. Growing a mixture of commeon white and
yellow blossom in some instances was accidental, but in some cases
it was infentional because the growers regarded the mixture as
superior for pasture to either sort when grown alone. As compared
with biennial white or biennial yellow, Hubam is inferior as & pasture,
hay, or soil-improvement crop and bhas liftle to recommend its more
extensive use. Its greatest usefulness is as a green-manuring erop
for plowing under in the fall and #s o fall pasture crop for bees.

PRODUCTION REQUIREMENTS

The principal physical and biological requirements for the successful
production of sweetelover are an alkaline or neutral soil, the presence
of phosphorus in the soil, and inoculation. Fortunately, over most
of the vast area of the Great Plains the soils are found to meet these
requirements, and in only comparatively few districts is liming or
inocculation found to be necessary for sweetclover production. An
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exception is found in southwestern Kansas, where many soils will not
successfully grow sweetclover without liming. In other districts in
the eastern third of Kansas and in southiwestern Nebraska the soils
of certain limited sreas have become deficient in lime through con-
tinusus cropping, washing, and ieiching; they need an application of
lime in order to produce sweetclover economically. Long-continued
cropping to corn and small grain has greatly depleted some soils of
their phosphorous content; where this condition exists an application
of superphosphate in addition to lime has brought highly satisfactory
results. Most soils of the Great Plains are naturally supplied with
the bacteria required for inoculating sweetclover, and in no part of
the area except in the esstern half of Kansas and central Okiahoma
was it found that artificial inoculation was considered essential for

sweetclover production.
LIMING

Tata relative to the quantity of lime used and the amount ~f iabor
reguired in hauling and spreading lime were obtained from six farms,
all located in Anderson County, Kans. An abundant supply of lime
rock is available for crushing in this locality, and with one exception
the Wmestone used was obtained -on the farm on which it was applied.
The crusher was hired, but the tractor for operating the crusher and
the crew used in crushing were furnished by the farmer. The usial
crew used was 4 men for crushing and 3 men and 4 horses for hauling
and spreading. In most instances the operations of crushing, hauling,
and spreading were performed at the same time, and exchange labor
was used to make up the crew.

The average application on these farms was 2.54 tons per acre, and
the average amount of labor required for hauling the rock to the
crusher, crushing, hauling the crushed rock to the field, and spreading,
was 4.5 man-hours and 2.8 horse-hours per scre. The average short
baul in getting the limestone to he crusher and the crushed limestoue
to the field is reflected in the relatively small amount of horse work
required. The limestone was crushed in & portable crusher, and the
only cash outlay was a charge of $1 per ton for the use of the crusher.
In localities where crushed limestone has to be purchased and hauled
from town or railwsy siding, both the cash outlay and the expenditure
of labor would undoubtedly be much greater than on these farms.
In & study of liming costs on 31 Corn Belt farms on which an average
of 2.65 tone of lime per acre was applied, the average cost of lime was
$4.83 per acre, and the average amount of labor required for hauling
and spreading was 4.4 man-howrs and 8.2 horse-hours per acre {I).

PHOSPERORUS

In many of the older farming sections it has been found that appli-
cations of superphosphate sre as essential to successful swistclover
roduction as are applcations of Hme. This is particularly true of
and on which alfalfs has been grown for several years. Several
instances were reported in Oklahoma and Kansas in which failure to
obtain & stand of sweetclover was first attributed to the exhaustion
of lime in the soil and later found to result from phosphorous defi-
ciency. TField experiments conducted by County Agent J. A. Hemn-
dricks in Anderson County, Kans., show that applications of lime
alone ere seldom sufficient to insure a satisfactory stand but that
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when both lime and superphosphate are applied a stand is practicaily
assured. Cooperating farmers who applied 150 pounds of 16 per-
cent superphosphate per acre when seeding sweetclover in 1830
succeeded in holding their stands, while in practically all instances in
which no superphosphate was applied stands were lost because of the
severe drought in that year. The Kansas Agricultural Experiment
Station recommends an spplisation of 150 pounds of superphosphate
per acre when sweetclover is seeded (10). Farmers in central and
west-central Oklahoma were obtaining satisfactory results from the
use of 400 pounds of lime phosphate per acre applied at the time
sweetelover was seeded.
INOCULATION

Data on the cost of inoculating sweetclover seed were obtained
from 34 Kansas farms apd 7 Oklahoma farms. On many of these
farms sweetclover could have been grown without the use of artificial
tnoculation, but the farmers had found that inoculation wes good
economy even when the required bacteria was already present in the
soil and that when inocculation was resorted to the growth of sweet-
clover was thriftier and better stands were obtained. In Kansas,most
of the inoculating culture was obtained through the farm bureau,
the average cost being 47 cents for a quantity sufficient to inocula.-
1 bushel nf seed. In Oklahoma, the average cost was 80 cents for
culture for 1 bushel of seed. Part of the cultore was obtained through
the county agents and part bought from dealers. The average cost
of inoculstion for 1 acre was 11.2 cents in Kansas and 19.24 cents in
Oklahoma. The amount of labor required for invculating was
insignificant and amounted to only 0.03 man-hour per acre in Kansas
and 0.05 man-hour per acre in Oklahoma.

It 1s usually advisable to inoculate when seeding sweetclover on a
particular tract of land for the first time. The cost is relatively small,
and incculation may mean the differen. e between success and failure.
Should the first seeding in a field be thin and scattering, it is advisable
to let it stand and reseed, for farm experience teaches that once
sweetclover has been grewn on land, later scedings are more likely
te succeed.

SEEDING METHODS

Seeding methods vary in different sections and appear to be gov-
erned to a considerable extent by the kind of seeding equipment
available on the farm, by weather conditions, and by cultural practices
mos$ likely to result in obtaining and holding a satisfactory stand under
existing conditions. Seeding was usually done with such equipment
as was available on the farm. In most instances this was g grain drill;
in others an end-gate seeder, a wheelbarrow seeder, a seeder attach-
ment for ¢ harrow, cultipacker, or roller, or a hand seeder was used.
The manner of seeding was to some extent determined by the annual
rainfal]l and the amount of soil moisture available at seeding time, by
the likelihood of midsummer drought, and by the danger of loss of
stand from weed competition or soil blowing. Many farmers change
their seeding practices to meet varying weather conditions or changes
in their cropping systems.
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SEEDING WITH A NURSE CROP

The most common method of seeding sweetclover is with a nurse
crop in the spring (table 3). This pmctlcc is the usual rule in the
more humid, eastern, portion of the area and in the irrigated sections.
It is most econormcal in the use of labor and permits of greatest
effectiveness in the utilization of land. Approximately 80 percent of
the fn,rms included in this study were seeding in this manner; about

barley, spring 'whest,
ﬁa\—and 10 percent were seeding on winter grain in the spring.

Tasyre 3.— Acreage seeded, sced required, cost of seed, man labor, and horse work used,
aceording to melthod of seeding sweeiclover on 482 farms !

O i .
i
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Two methods were outstanding when the sweetclover was seeded
with & nurse crop in the spring: (1) Broadeasting the seed ahead of the
drilt at the time of seeding the grain and (2) drilling the seed in with
the grain. Another common method in some secijons was to seed
immedisately after the grain was put in by drilling the clover seed in
or byﬂbroadcasting the seed and covering with 2 harrow, cultipacker,
or roller.

Several different practices were followed when theseed was broadcast
abead of the drill. Those using a grain drill with a seeder attachment
allowed the clover seed to fall ahead of the drill disks or shoes. Others
broadcast the seed ahead of the drill with a hand seeder, a wheel-
barrow seeder, or an end-gate seeder. Broadcasting the seed ahead of
the drill was usually satisfactory where ample spring moisture was
available. I was & common practice in the eastern part of the
Dakotas and Nebraska and in the irrigated sectioms of N ebraska,
Colorade, and Wyoming.

Two practices were followed when the clover seed was drilled in
with the grain. If a grain drill equipped with a seeder attachment
was available the clover seed was run in the same spout with the
grain.  If the drill had no seeder attachment the clover seed was
mixed with the grain and both were drilled in together. An advantage
of this method is that all the clover seed getscovered. A disadvantage
1s that the clover seed is sometimes covered too deeply for satisfactory
results. Many farmers obviate this difficulty by drilling the giain
only about an inch deep and following with a cultipacker or roller.

Broadeasting the seed behind the drill and covermg with a weeder,
harrow, cultipacker, or corrugated roller was practiced mostly in
South Dakota, central N ebraska, and centra] Kansas, Aside from
Tequiring more man labor and horse work than the oregoing methods
this practice has some advantages and usually brings satisfactory
results. The operation of drilling in the grain tends to make a firmer
seed bed for the clover seed, and the latter 1s not covered so deeply
s when broadcast ahead of the drill. Tn one Nebrasks community
most of the seeding was done with a seeder attachment which dropped
the seed ahead of a cultipacker or double corrugated roller; no diffi-
culty in obtaining o satisfactory stand was reported when this method
was followed.

The practice of broadeasting the seed on winter grain and leaving
it uncovered was confined mostl ¥ to the winter-wheat sections. Tha
seeding was usually done during the winter in order that the alternate
freezings and thawings of early spring might cover the seed.

The method of seeding sweetclover in winter grain 1s confined mostiy
to the winter-wheat territory of southern N ebraska, Kansas, and
northern Oklahoma. Some follow ihie practice of broadcasting the
seed in winter and letting the nlternate Ireezings and thawings cover
the seed, and others practice seeding in early spring by drilling or by
broadcasting the seed and covering 1t with o harrow.

SEEDING ALONE

Seeding sweetclover plone—that 1s, without a nurse or companion
crop~——was reported {rom approximately 20 percent of the farms
studied. This practice was most common in the drier se-tions of
western Nebraska, Kanses, and Oklahoma, in eastern Colorado, and
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in northwestern Texas—sections in which a shortage of spring
meisture usually oceurs. In these normally dry sections a nurse crop
usually is detrimental to sweetclover, robbing the voung plants of
moisture and shading them so that they perish when exposed to the
hot sun after the nurse crop is removed. Under such conditions
stands are obtained with greater certainty if sweetclover is seeded
alone early in the spring. Spring freezes may occasionally injure the
stand, but this risk is more than offset by the advantage gnined from
an early start which minimizes the danger of damage from weed
competition and from het, dry, summer weather,

On some farms the land was plowed or disked and harrowed before
being seeded, and on others the sweetclover seed was drilled in row-
crop or grain-stubble land with little or no previous preparation.
Because of the firm seed bed thus provided, more satisfactory stands
usually were obtained where scedings were made on refisonably clean
row-crop stubble land, on summer-fullow, or on land that had been

Frovne 2,—This Snere feld on a Texns farm was seeded Lo sweetclover {n 3-foot rows the 1st of April nnd
furnished pastire for 18 cows on alternale weeks rom June 1 o Naovember Lh,

plowed long enough before seeding time to permit the soil to become
thoroughly settled and packed. Satisfactory stands were obtained
on some farms where gram stubble was burned oif and the land lightly
disked before seeding,

On two Texas farms sweelclover seed was drilled iIn rows in the
spring oxn specially prepared land. This method has some advantages
Tor northern and northwestern Texas and similar sections in that weeds
and grass may be controlled by one or two cultivations and so make
it possible for the sweetclover to utilize 21l the moisture (fig. 2).

MISCELLANEQUS SEEDING FPRACTICES

Aside from the usuzl seeding methods mentioned, » number of
farmers were found who were foTlowing other practices to suit certain
conditions of elimate or soil, or certain uses of the crop, In some sec-
tions sweetclover seeded alone is likely to be erowded out by aggres-
sive weeds, such as the Russian thistle. Under such conditions a
satisfactory practice followed by many farmers was o seed with o
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light seeding of cats and then pasture off both oats aud sweetclover.
Another practice was to drill the seed in winter rye eerly in the spring
and pasture off both rye and clover. The oats and rye hold weeds in
check, and, being pastured off, are not se¢ exhaustive of soil moisture
and do not leave the young clover plants suddenly exposed to the hot
sun s is the case when the oats or rye are harvested for grain. When
moisture conditions are unusually favorable, and especially in sections
in which the soil is exceptionally fertile, it is not upusual for sweet-
clover to grow so rank as to be troublesome in the grain at harvest
time. Under such conditions farmers have found 1t advantageous
to delay sowing sweetclover until 2 or 3 weeks after the grain is seeded.

SEEDING IN PERMANENT PASTURE

Many farmers reported having tried seeding sweetclover in native
pasture, but in the majority of cases these attempts met with failure.
This practice is rarely successful except when the seeding is made on
low, moist land, or at a time whern soil-moisture conditions are
exceptionally favorable to seed germination and to giving the young
plants a good start. Several reported feirly satisfactory results
from seeding in salt-grass pasture, or in sloughs and draws, or on
hottom lang where considerable moisture was awvsilable. Best
resulks were obtained where the native sod was burned over and
scarified with a disk either before or after being seeded. When
fairly satisfactory stands were obtained the sweetclover reseeded to
some extent and lasted from 3 to 7 years,

Satisfactory results from seeding sweetclover with bromegrass
(Bromus inermis) were reported by several farmers. If the sweet-
clover wes not grazed too closely the first year, and was allowed to
mature some seed the second year, it ususlly reseeded itself for 3 to
5 years, or unéil the bromegrass formed a heavy, tight sod. What
appears to be a satisfactory method of handling such pasture is to
plow up and reseed the pasture to sweetclover when the bromegrass
becomes sodbound. This combination of bromegrass and sweet-
clover makes o highly satisfactory pasture.

Several farmers in the Dakotas reported satisfactory results from
seeding sweetclover on land that was badly infested with quackgrass.
This combination makes a good pasture for 3 to 4 years, and the
practice appears to be one that might well be adopted on s consider-
gble acresge of quack-infested land in the northern Great Plains

tates,

SEEDING COSTS

The out-of-pocket costs of seeding sweetclover are determined by
the rate of seeding and the cost per pound of seed. The amount of
man labor and horse work required is governed by the method of
seeding snd to some extent by the equipment used. Data relative
to the acres seeded, rate of seeding, and the amount of man labor and
borse work used in seeding were obtained from 492 farms {table 4).
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TasLe 4.—Acreage seeded, seed used per acre, cost of seed, and the hours of labor
required for seeding sweeiclover on 492 farms, by selected Siales, 1930

Sead Cust of seed Man laber Horse work
Farms | Acre- ased
Stata TRpACk- ngda a| e N P
ing | seedel er 'or Per Per
e | pound i nere | TOH1 ] gore | Total | gorg
) Number| Aeres |Pounds| Cenfs | Doffars| Flours | flours | Mowrs | Iours

North Deketn. oo . ¥ | 6,502 0.9 64 0.68 308 o.M 452 .07
South Bakota_ ... 33 1, 603 1.1 7.2 .80 338 .21 a3 .58
Monteon 45 2,383 10.2 B& .88 352 A8 1, 004 .42
Wyoming 27 k] 0.3 8.1 L83 254 .33 536 . 6%
Nebraska oo oo ool 76| 2,330 12.6 B.4 1.06 710 . 81 1,724 .74
Qolorado___ 50| 2,708 18,1 .5 08 285 .12 640 .28
Eansas 101 3,052 14.2 7.6 163 | 2349 T G, 700 2.2
Qklahoma_ a0 1,308 4.7 6.9 Ll 1,016 .78 2,760 211
L4 LR 18 o7 13.0 -3 1.08 587 148 | 1,338 3.37
Total or average_ . _...- 492 21,052 1.a 7.1 JB8 | 6,210 .29 | 16,094 .70

RATE OF SECDING

Although the rate of seeding veried widely between different farms
—ranging from 4 to 25 pounds per acre—the average for the different
States does not show a striking difference.

The rate of seeding was influenced to some extent by the use to
be made of the crop. Heavier seedings were the rule where the crop
was used mainly for pasture, or for hay, and lighter seedings where
the crop was grown primarily for the production of seed, or where it
had been grown on the farm through one or more rotation periods,
and more or less volunteering had occurred. The quantity of seed
sown per acre was also governed to some extent by the method of
seeding (table 3). Where the crop was seeded alone the rate of
seeding averaged higher than where it was seeded with a nurse crop,
and slightly heavier seedings were made where the seed was broadcast
and left uncovered on winter grain, or after spring grain had been
drilied in, than where the seed was drilled in with the grain or broad-
cast ahead of the drill.

COST OF SEED

The cost of seed was rather uniform in each section, buft varied
considerably between different sections, the range being from 5 to 10
cents per pound. The former figure usuglly represented the farm
price and the latter the price the farmer had to pay when buying
the seed from a seed house or local dealer. Lower seed costs pre-
vailed in sections in which considerable seed was produced for sale,
and in which farmers who produced seed made a practice of supplying
their neighbors with secd at the same price they would receive from
brokers or wholesalers.

The average price of seed in North Dakota was low because the
production of sweetclover seed is an important enterprise in that
State. The higher price level in Montana was undoubtedly caused
by the severe drought, which greatly reduced seed production.
Prices in Wyoming, Nebraska, and Texas were above the average
because in those States most of the farms from which information
was obtained were located in sections in which relatively little seed
was produced.

The cost of seed used in seeding an acre to sweetclover shows a
spread of 40 conts. A relatively low rate of seeding, coupled with
low price of seed, is responsible for the low seeding cost per acre in

4

pegom T



SWEETCLOVER IN GREAT PLAINS FARMING : 13

North Dekota, and higher seeding rates, together with higher than

&  average prices, are reflected in the higher scre costs in Kansas and

Texss.
LABOR USED IN SEEDING

Man-labor and horse-work requirements for seeding sweetclover
vary widely and depend principally on the method of seeding (tables
3 and 4). Where the seed was sown with a nurse crop, only the
labor in excess of that required for putting in the grain was charged
to sweeticlover. For example: Where the clover seed was distributed
with a seeder attachment on the drili the only additional labor used
in seeding sweetclover was that of hauling the seed to the field and
filling the seed box, and this was too small to messure. Where the
- seed was broadcast ahead of the drill with some implement other
than the seeder attachment on the drill, or was drilled in winter grain
in the spring, these operations required additional labor, ali of which
was charged to the sweetclover crop. Where the crop was seeded
alone all labor used in preparing the land and in seeding was charged
to sweetclover,

Where sweetclover was drilled in with spring grain, and where the
seed was broadcast ahead of the drill when seeding grain, both man-
labor and horse-work requirements were relatively insignificant.
This is reflected in the small amount of labor used in the Dakotas and
Montsena, in which States 85 percent of the seeding reported was by
these two methods.

Broadeasting the seed and leaving it unmcovered after. seeding
spring grain, and broadeasting without covering on winter grain in
the spring required but a small amount of man labor and horse work.
Broadcasting and covering the seed after drilling in spring grain,
drilling the seed in winter grain, or broadcasting in winter grain in
the spring and covering the seed with & harrow, required considerably
more man lsbor and horse work then drilling the seed in with the
grain or broadcasting abead of the drill.

Labor requirements were highest in Kansas, Oklahoma, and Texas.
This was mainly due to the fact that the majority of the farms on
which sweetclover was seeded alone were located in these three States.

FACTORS AFFECTING THE STAND

Where ample moisture normally is available there usually is little
or no difficulty in obtaining a stand of sweetclover, but where rain-
fall is limited or falls below normal—as is likely to be the case over a
large proportion of the Great Plains area—considerable difficulty is
likely fo be encountered in holding a stand. Seasonai distribution of
rainfall and the amount of evaporation are important factors in
malitaining stands of sweetclover. As loss of soil moisture by
evaporation increases as one goes southward, less difficulty is en-
countered from this source in sections in North Dakote, in which
the ennual precipitation is from 15 to 20 inches, than in sections of
Kansas having an average of 20 to 25 inches or in sections of Texss
having an average of 25 to 30 inches. )

During the last few years, and particularly in 1930 and 1931, many
farmers 1in the northern Great Plains States experienced considerable
difficulty in holding satisfsctory stends of sweetclover. This was
especially true in drought-stricken sections of North Dakota, and
Seuth Dakots, and special Inquiry was made in these States in an
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effort to determine the factors that confribute to loss of stand as well
as the practices most likely to result in maintsining a satisfactory
stand under unfavorable conditions.

Although relatively few complete failures were reported, a con-
siderable number reported partial failure or stands oo badly damaged
to be worth saving. In the majority of instances in which complete
or partial faflure was reported the trouble was attributed to extremely
dry weather in the summer and early fall. The usual practice in
these States is to seed with & nurse crop; although in most cases the
clover came up te a good stand, the young plants could not compete
with the grain crop for mositure, ang when the latter was harvested
the clover seedlings were weak and unable to survive the burning
sunshine and dry weather which followed. In a few instances stands
were reported to have been injured by soil blowing or by cutworms.

EFFECT OF NURSE CRDP ON STAND

Inquiry failed to reveal any significant relation between the kind
of nurse érop with which swestclover was seeded and the stand of
clover obtained. As g rule sweetclover is considered of secondary
importance to the grain crop with which it is sown. It is usually
seeded wherever wanted, regardless of the nurse crop, and on many
farms was seeded with several different crops in one year. The
mejority of farmers interviewed expressed no special preference as to
the nurse crop and stated that the supply of moisture at seeding time
and in midsummer following the removal of the grain erop had more
to do with obteining and helding a stand than did the kind of crop
with which the clover was seeded. Where ample moisture is gvail-
able satisfactory stands are usually obtained by seeding with any of
the usual nurse erops, but in sections in which o shortage of moisture
is Likely to occur it is advisable to reduce the rate of seeding of the
nurse crop from one third to one half, and to use early-maturing
rather than late-maturing varieties of grain.. However, several
{armers expressed & preference for seeding with certain nurse erops,
provided it was convenient and expedient to do so. Of these, 34
percent preferred seeding with flax, 31 percent with wheat, 17 per-
cent with oats, and 1T percent with barley.

EFFECT OF METHOD OF SEEDING

The method of seeding sweetclover, especinlly when coupled with
weather conditions, appears {o bear some relation to the stand ob-
tained. Data showing the relation of method of seeding to the per-
cantage of stand of the 1930 seeding remaining in 1931 were obtained
from 118 farms (table 5). These data show that the percentage of
stand was appreciably better where the seed was drilled in with the
grain than where it was broadeast etther shead of or behind the drill.
It will be observed, however, that method of seeding had less influence
on the percentege of stend maintained in the more humid eastern
sections than in the drier central and western sections.

One of the principal requirements for obtaining and holding ¢ stand
of sweetclover was found to be a firm seed bed with just enough loose
surface soil to enable the seed to be well covered. This is importent
in the more humid sections and doubly necessary in dry-farming
sections. An over-loose seed bed dries out quickly and is one of the



http:shov.d.ng
http:follov.d.ng

SWEETCLOVER IN GREAT PLAINS FARMING i5

main causes of failure to hold a.stand, For thisteason freshly plowed,
mellow Jand should be thoroughly packed before it is seeded to sweet-
clover. A striking example of this was observed in a drought-
stricken district of North Dakota., Oun three {arms sweetclover had
been seeded on land that was thoroughly packed before seeding. On
two farms the clover seed was mixed with flax, and on the other it
was mixved with spring wheat and the grain and clover seed drilled in
together. On each of these farms an excellent stand of sweetclover
was maintained through the severe drought, whereas on other farms
in that district seedings were a partial or total failure.

TanLe 5. —Relaiion of method of seeding sweelclover in 1930 to the stand in 1531
on 118 farms in North Dakota and South Dakola

Seed drilled in | Seed “rondeast 1 Seed braadeast | Seed drilied in

with grain | ahead of dril}l |  bentnd drill Wm‘:;rﬂj*giﬂ in

Farms Stand Farms Stuped Farms Stand

repori- ¥ ;; T ort-) - i Tepori-t .
iag in 1931 {ng im 1931 ing in 1831

astern: | Pereent [ Number Percent Number,
Nuorth Dakota, i) 3 25 B9 [, I
South Dakota ) 6 7l

Total_ e e 4 a1 )

Central and western:
North

n

|
|
j
1

In dry-farming sections where seeding alone is practiced, and where
soil blowing is likely to occur, some protection is needed for the young
plants untll they become firmly rooted., TUnder these conditions
drilling the seed in rather high stubble of sorgo, sudan grass, or grain
increases the chances of holdt:ing a stand of sweetclover,

SWEETCLOVER PASTURE

Sweetclover is in more general use for pasture than for & - other
purpose. On 409, or 82 percent, of the 500 farms from whici. data
were obtained it was used for pasture, and on 160 of these farms it
was used exclusively for grazing purposes. Sweetclover will carry
from two to four times as many head of livestock per acre as will
bluegrass or other tame pasture, and in the Great Plains States it is
variously estimated that an acre of sweetclover will provide as much
grazing as will 4 to 15 acres of native pasture.

In the more huraid sections of the Great Plains, as well as in the
arrigated areas, sweetclover pasture is ususlly grown in rotation with
other crops. Under these conditions the crop provides the pasture
needed ard also is used to maintain soil fertility. In the drier sec-
tions 1t is the common practice to keep a field in sweetclover pasture
as long as a stand can be maintained,

~ Although sweetelover Is of outstanding value as a pasture crop it
has some disadvantages, particularly on farms on which little or oo
other pasture is available and sweetclover is the main dependence for
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grazing. There is the threat of trouble from bloat, although the dan-
ger is less with this crop thun with alfalfe, red clover, or alsike clover.
In the northern part of the Great Plains there is a lack of balance
between the amount of grazing supplied by a given acreage of the
first~year crop and that of the second-year crop, and a proportionately
larger acreage of the former is required to carry & given number of
livestock. In the southern Great Plains States the first-year and
second-year crops are more evenly balanced as regards the guantity
of grazing furnished. Xarlier seeding enables the first-year crop to
malke sufficient growth to provide an abundance of fall pasture. In
districts in which a disparity in carrying capacity between the two
crops exists, many farmers overcome the difficulty by seeding & much
larger acreage than will be necessary to meet the pasture requirements
the second year. The entire acreage of new seeding is pastured in the
fall, usually in connection with grain stubble and cornstalk fields.
By having this large acreage, an abundance of fall pasture is supplied,
and the danger of injuring the stand of sweetclover by close grazing is
reduced to & minimum. The following spring an acreage sufficient to

1 1 T i 1
030 |mgorete e TR T
MONTANA {nom.m. O NRRRNR | s 7 A R S SN
I [ ] 1
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FIGURE 3.—SWEETCLOVER GRAZING PERIODS BY STATES, SEASON OF 1830 AND
NOoRMAL SEASOM.

In {he sorbhicen Grrent Plnias thera is Tikely to be nn interval of ) to3 weeks between the end of e grazing
period al seeond-year sweetelover and the fime the bew seeding can be genzed. In the southern Plains
Stales pew scedines ean be pasturcd eartier, and under favorable conditions continupus swetlelover pas-
turg {hroughout the growing scason is possihie, In 1830 the severe drouglit lengthened the period of

pasture shoriage in spme seetnns, partieniarly o Seuth Dakota snd Kenswy

meet the farm’s pasture requirements is reteined, and the remainder is
cut for hay, harvested for seed, or plowed under for soil improvement.

A further drawback is the period of pasture shortage that is likely
to occur between the end of the grazing period of the second-year
crop and the time when the new seedings will supply the required
amount of pasture. Tnder normal conditions this gap extends over a
period of 1 to 3 weeks in the northern States, ﬂnf in time of severe
drought it may be considerably longer. Many larmers avoid this
difficulty by having a supplemental pasture of annual grazing or
soiling crops, or by having a reserve pasture of native grass. In
the southern part of the Great Plains, especially in sections in which
sweetclover is seeded along, the new secding can be pustured much
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earlier, and under favorable conditions the two crops will provide
continuous grazing for 6 to 8 months. The average length of the
grazing periods in 1930 on the farms studied, and the estimated
nermal or usual grazing periods by States, is shown in figure 3.

On the majority of farms studied sweetclover was grazed in connec-
tion with other pasture. For this reason data on the length of the
grazing period and the number of animals pastured exclusively on
sweetclover were obtained from only 82 farms on which the first~year
crop was pastured, and 172 farms on which the second-year crop was

. pastured (table 6).

TARLE 6.—Grezing period and number of animal unils | pas{ured on sweetclover
an 82 farms on which the firsi-yecr crop was pasiured, and 172 farms on which
the second-year crop was pastured, by States, 1930

FIRET-YEAR QROP

; - Animsl-unlt days
Crzing pgrmd on pastura

Begin- End
nlnigclla;a date Total | Peracre

Number | Number
North Dakots. 5 . Wor. B 5 188 . 11,036 £y
Oeot. 22 . 14,930
Oct, 18 1, 550
Qet. 3 42,973
|, S 45 3,975
doa._.. 81 . 44, 563
Nov, 2§ s L2 74, B30
Nov. 17

EECOND-TEAR OROP

North Dakota,

May 19 ] Sept.
Bouth Dakota. 7 !

May 3| Aug.
do. Aug,
Apr. I | Aug.
ay 1| Aug.
do Al{g.
Apr, 4| July
)E:r. 21 | July
Mar, 28 { July

8

EmelmCnin o0 oH GG

Lol o
O =g £ 0 e b
2EBEE

B

=E

aBNREaaE0
SREaBRESL .
e

SEREEETRE

Texas o een. - 111

8

! An anlma! unlt is 1 horee, mula, or eow; or 2 yeariings; or 4 calves or colis; or & bogs; or 10 pigs; ot
7 sheep or goats; or 14 Jambe ot kids.

FIRST-YEAR PASTURE

In the Dakotas, Montans, Wyoming, and Colorado the practics of
pasturing new seedings of sweetclover is less common than in the
southern part of the Great Plains. Frequently new seedings are pas-

- tured in connection with native pasture or stubyble, or cornstalk fields,
‘but the first-year growth offen fails to provide much pasturage in the
northern Great Plains except in localities favored with considerable
rainfgll or in frrigated sections. Moreover, farmers generslly realize
that heavy grazing of new seeding in the fall tends to_restrict root
development and s likely to injure the stand for the following year.
Although new seedings o sweetciover were being used along with other
pasture on many farms the first-year crop was used jor grazing,
exclusive of other pasture, on only 16 out of the 81 farms in the Dako-~
tes, Montana, Wyoming, and Colorado on which the second-yesr
crop of sweetclover was pastured (table 6), The majority of these
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16 farms were located in the eastern part of the Dakotas, ard on
irrigated land in Wyoming and Colorado where moisture conditions
were favorable to & maximum first-year growth.

In Nebraska more than one hali the furms on which sweetclover
was pastured were grazing the first-year crop. The relatively high
carrying capacity of first-year sweetclover in this State was due to
the fact that several of the pastures were on irrigated farms and on
many of the nonirrigated farms moisturs conditions were exception-
ally favorable in 1930,

In Kansas, Oklahomsa, and Texas the practice of pasturing the
first-year crop is general. In these States ‘the longer growing season,
the earlier seeding time, and a more general practice of seeding sweet-
clover alone—particularly in the drier sections—enable the crop,
under normal conditions, to make growth sufficient to provide con-
siderable pasture the first year. In fact, in both central Oklahoma
and northern Texas, the first-year crop was pastured for a greater
number of days than was the second-year crop (fig. 3). In Kansas,
because of drought, the first-year crop .was pastured for an average
of only 83 days, whereas the ususl grazing period in that State 1s
about 100 to 110 days. The average grazing period in Oklahoma was
137 days. However, of the 19 records obtained in this State, 17 were
from the more humid central part of the State where the usual grazing
period is considerably longer than in the western part of the State.
The exceptionally long period over which the crop was grazed in
Oklahoms and Texas was partly due to the fact that on many farms
sweetclover was seeded alone and pasturing began at a much earlier
date than would have been possible had it been seeded with a nurse
crop. Im fact, on several farms the elover was overgrazed and the
stand so injured that the capacity of the second-year crop was reduced.
This was particularly true on some of the Texas farms on which there
was a shortage of other pasture.

_ The length of the period during which the first-year crop of sweet-
clover may be pastured increases gradually from the northern to the
southern part of the area and, ung;r normal conditions, ranges from
50 to 60 days in the Dakotas, Montana, and Wyoming to approxi-
mately 150 days in Oklahome and Texas. The total amount of pas-
ture furnished by an acre of sweetclover is about 140 animal-unit
days in the southern Great Plains, as compared with 45 to 50 days in
the northern Plains States. These differences in the length of the
grazing EBriOd and the total amount of pasture provided are mostly
due to the difference in the len%lt.h of the growing season. The carry-
ing capacity per acre during the pasture period was greatest in the
central part of the ares, chiefly because many of the pastures were on

irrigated land. )
SECO'N_D-'YEAR PAS_TURE

~ ‘The length of the grazing period of second-year sweetclover depends

on the character of the stand, weather-conditions, the variety grown,

and the eoffectiveness with which the pasturi.rﬁgk is'  conducted.
g Like

Obviously, & thin stand, if pastured to anythin *its maximum
carrying capacity, is depleted-more quickly than s thick stand would
be. -Extremely dry weather in July or August will materially shorten
the grazing season, The biennial white has a longer grazing season
than either of the earlier maturing varieties, biennial yellow and
Grundy County white, Overgrazing shortens the life of the pasture,
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and undergrazing has a similar effect because the glants become woody
and unpalatable 1f not kept rathar closely grazed.

Best results in pasturing second-year swestclover sre obtained
when the plauts are kept, grazed reasonably close rather early in the
season as this checks the upright growth and causes the plants to
branch more freely. Farmers who are pasturing second-year swest—
clover most effectively attempt fo maintain a proper balance between
the number of livestock and the amount of pasture available. Todo
this it is sometimes necessary to clip the eatly growth so as to cause
new shoots to0 put out from the joints, and in other instances it mey
become necessary to have other temporary or permanent pasture
which can be grazed alternately with the sweetclover.

Normally the second-vear crop furnishes grazing for approximately
110days. There was some variation in the length of the grazing season
reported in the different States, but for the most part the length of
time the crop was pastured was relatively uniform. The shortest
average grazing periods were reported from South Dakota and
Kansas, and fhe longest from Wyomindg (fig. 3). The length of the
grazing sesson in gouth Dskots end Kansss was shortened by
drought, while that of Wyoming was increased by exceptionally
favorable weather conditions.

Tn Texas the carrying capacity of the pastures was lessened by dry
weather, and also by %avin been overgrazed the first year. The
greater carrying capacity of the Nebraska pastures may Le accounted
for by the fact that several were on rrigated farms, and others were
located in sections in which summer moisture eonditions in 1930 were
exceptionally favorabie.

Alj classes of livestock are grazed on sweetclover, but it is in more
general use for cattle and sheep than for other farm animals. Its
milk-producing qualifies make 1t especially valuable for dairy cows
and for ewes with lambs., On the majority of farms from which
information was obtfained #wo or more classes of livestock were
pastured at the same time, aud data were obtained from only 160
farms on which one class of livestock was grazed exclusively on sweet-
clover (fable 7). While these figures show that an acre of sweet-
clover Turnished 29 more animal-unit days of grazing when pastured
with hogs than when pastured with cattle, and 57 more animal-unit
days than when pastured with sheep, the relatively small sample for
hogs and sheep precludes the drawing of definite conclusions. Other
factors may have had more to do with these differences than did the
class of livestock pastured.

TasLe 7.—8Sweetclover pasture: Acreage and grazing period, by animal unifs,
antmal-urit days, and class of livestock

Animsl unhs Animal-unit dsys

Farms Aoresen Avetage

Class of Hvestock mgrt- €8 | orarin
g

pert Total | Pereers| Total | Perdere

Number Days Number | Number | Number
Cattle Bg 1M Rire 1.2 178

320, (08
3 8 8 LO0G)] 3378l %
5 X 117 X 1.3z 5,125 135
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FOR DAYRY COWS

Dairymen who have used sweetclover for pagture generally regard
it as exceptionally valuable for dairy cows. Under favorable condi-
tiong it furnishes more feed per acre than any other pasture. It is
more drought-resistant than most pasture plants and provides an
abundance of succulent grazing at a time when other pasturss are
dried up and unproductive and dairy cows are likely to suffer from
lack of green feed. Dairymen are generally agreed that cows main-
tain a better flow of milk on sweetc%?)ver than on any other pasture,
but relatively few keep productior records from which comparisons
can be drawn. One dairyman in Canadian County, Okla., reported
an increase of 33.3 percent, or 1 gaflon of milk per cow per day, from
8 herd of 20 cows when changed from dry roughage and silage to
sweetclover pasture. Others reported a falling off ?;%at ranged from
20 to 25 percent in production when cows were shiffed from sweet-
clover pastufe to native pasture.

In 1930 a farmer operating o sandy, dry-land farm in Washington
Coungy, Colo., pastured eight cows on 20 acres of second-year sweet-
clover through May. The first of June the cows were moved to a
native pasture, and the sweetclover was cut for hay. The cows were
on the native pasture through June and July, and then on new seed-
ing of sweetclover through ‘Eugust. Cream sales from the eight cows
for May and August (while the cows were on sweetclover) were
$50.50 and $54.48, respectively, and for June and July (while the
cows were on native pasiure) the sales totaled $37.45 and %$37.48
respectively. The =ash return was $30.05, or 40 percent greater
while the cows were on sweetclover than for the same length of time

on native pasture,
FOR BEEF CATTLE

rvew of the farmers who were interviewed relative to pasturing
beef cattle on sweetclover were able to furnish data on gains made on
this pasture, The majority were either using swestclover in combina-
tion with other pasture, or were having the crop grazed through the
pasture season and finishing the cattle in a dry lot, and kept no
record of actual gains made on pasture, Sweetclover is considered an
excellent maintenance pasture but is not generally regarded as a
satisfactory finishing pasture for beef cattle unless & supplementary
grain r~ilon is used. Sweetclover pasture tends to promote growth
rather woan fat; best results are usually obtained wﬁen the animals
carry considerable flesh when turned on pasture in the spring, Cases
are on record of daily gains of 2 to 3.5 pounds per head from sweet-
clover pasture supplemented with corn (7).

Several cattle-feeding demonstrations in which sweetclover pasture
was used have been conducted in Rio Grande County, Colo., under
the direction of the Colorado Agricultural College Extension Service.
One of these, in which a comparison was made of the feed require-
merts, daily gains, and feed cost per 100 pounds of gain for the same
lot »f steers on sweetclover pasture for 123 days and in the dry lot for
107 days, 1s summmarized in table 8. '

4 Ban Luis Valiey steer foading detnonstratfon, Monte Vista, Colo,, May §, 1923 te Dec, 30, 1928,
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TanrLe 8—Feed required {o make 100 pounds of gain and average daily gain made
by 26 sieera in o summer-feeding period of 128 days on sweelclover pasiure, and
in o dry-lot feeding period of 107 days on a ranch in Ris Grande County, Colo., 1928

Feed used 160 pounds
o?éarin P

On siveet
{ Indrylot
clovlg gsmre 107 days

¥2

-—--pounds._.| 283%
Corn (45°dsys) . .- 41. 16
Alfatin hay (24 days} -

Cott d meai

Cull potatoes
Feed cost per 100 pounds gain !
Averape duily gain

‘Barley.
Bweatclover pasture. ..

! Oz the basis of 1928 priees.

There was liftle difference in the averaga daily gain. The feed cost
per 100 pounds of gain was $2.33 more while on dry lot than when on
pasture, sweetclover pasture being charged at $8 per acre and feed at
market prices in computing these costs. Prices for barley, core, and -
alfalfa hay were slightly higher during the pasture period than during
the dry-lot feeding period.

In g stmilar demonsfration on another Rio Grande County ranch a2
mixed lot of long yearlings, 19 steers and 13 heifers, were fed for 123
days, May 8 fon%eptember 7, inclusive. The pasture consisted of 30
acres of yellow-blossom sweetclover. Owing to a poor stand, cold
weather, and cutworm damage, this acreage was not sufficient to
provide continuous grazing, and the cattle were removed from June 4
to June 23, thus making the pasture period 103 days. The average
daily gain was 1.84 pounds for 123 days, and the feed cost per 100
pounds of gain was $12.17. In this case sweetclover pasture was

t $6. .
charged at $6.66 per acre rox s

Sweetclover appears to be especially wvaluable as a lpas.ture for

sheep, and on many farms on which the production of lambs is an
important enterprise, it is the main dependence for grazing. This
was found to be particularly true in the Red River Valley of North
Dakota and in irrigated secticns in Colorado. A study of sheep pro-
duction on 200 farms in northeastern North Dakota and northwestern
Minnesota in 1925 showed that more than one half of the sheep growers
in that area were using sweetelover for pasture and an average of one
lamb per ewe was grown to 80 pounds on pasture in about 6 months (4).

At the Scotts B%ru?f Station, Mitchell, Nebr., broken mouthed ewes
and April-dropped lambs made gains of 13.1 and 39.5 pounds per
head, respectively, on sweetclover pasture for 60 days, as compared
with gains of 4.3 pounds per head for ewes and 28.7 pounds per head
for Jambs when fed on corn silage and alfalfa hay. e sweetclover
pasture and the corn silage and slfalfa hay were supplemented with
dried beet pulp, corn, and cottonseed cake. On the besis of the
quantity of feed required to make 100 pounds of gain one acre of
sweetclover pastured for 60 deys bad a feeding value equal to 2.32
tons of corn silage, 1.33 tobs of alfalfa hay, 793 pounds of dried beet
pulp, 183 pounds of corn, and 154 pounds of cottonseed cake (3).

]£ the present study more than one fifth of the farms from which
pasture data were obtained were pasturing sheep on sweetclover, but.
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in the majority of cases the sheep were grazed with other livestock
and no record was kept of weights or gains. Dafa were obtained
from seven widely scattered farms on the number of ewes and lambs
graved, the number of days they were grazed on sweetclover, and
the average weight of the Iambs Wgen sold, or at the end of the pasture
season {table 9). In most instances the ewes and lambs were run
on winter wheat or rye, or native grass, previous to being turned on
sweetclover. Data from only seven farms is a relatively small sample
but they show the possiblity of produecing 5- to -month lambs
weighing 80 pounds or more where sweetelover pasture is available.

Tavrz 9—Lumbs or sweelclover pasture: Number of ewes and lambs grazed, num-
ber of days on sweelclover pasture, and average weight of lambs at the end of pasture,
veried, on 7 farms, 1980

Qrazing period on sweet-
clover

:h'erage
:;\Eﬂ:;rg;t weight of

tambs were eL"énot;spﬁts_

Begin- | gpg ture pariod

Pounde
Sept.13
Juiy 12
Sopt.30
Aug il

R T S
Juiy 20

4 oAug

Total pr average -

REHBVES

g

FOR HOG3

Sweetclover is & valuable and economical pasture crop for hogs.
Grown in a 3-year or 4-year rotation, it provides a clean pasture and
an abundance of succulent green feed, both of which are essential for
promoting ropid growth and lessening the danger of loss from pera-
sites and filth-borne diseases.

The first-year crop, when it makes sufficient growth to be grazed,
is generally regarded as equal to alfalfs as a hog pasture, but the
second-year crop is not usually so satisfastory mﬁess the grazing is
properiy managed. Unless the second-year crop is kept closely grozed
the growth becomes tough and weody and is not relished by hogs.
This may be overcome by clipping the sweetclover when the growth
begins to iget too large or by Iimiting the size of the pasture to the
number of gnimals. Some farmers follow the practice of dividing
their pastures into two fields and pasturing each field slternately for
periods of a week or 10 days.

Data were obtained from only five farms on which hogs were
Ensbured exclusively on sweetclover (table 7). This is a small sample,

ut the results obtained indicefe that, from the standpoint of carrying
capacity, swestelover can be as effectively grazed by hogs as by cattle
or sheep. No dafa relative to gains made on pasture on these farms
were obtainable, but cxperiments conducted by the Kansas Agricul-
turel Experiment Station show sweetclover to have practically the
same velue as alfalfa as a pasture for hogs (10). Moreover, in a dry
yeer the sweetclover remained more succulent through July and
August and produced slightly better gains than did alfaifs,




EWEETCLOVER IN GREAT PLATINS FARMING 28
FOR BEES

Sweetclover produces an abundance of honey of excellent quality
and has long been recognized by beekeepers as the best crop that
can be grown for honey production. It is roughly estimated that 50

percent or more of the honey produced from clovers in the Great
" Plains comes from this erop.

Sweetclover has a long blooming season and the period of nectar
secretion usuelly extends considerably beyond that of the true clovers
and other early-blooming, honey-producing plants. By having both
early and late matburing sorts of the 'bienmn.ll) species followed by the
annual Hubam a succession of bee pasture is provided from June until
late in the fall.

BLOAT FROM PASTURING SWEETCLOVER

Special inquiry wes made relative to the prevalence of bloat from
pasturing sweetclover; the losses of livestock from this trouble; the
conditions under which bloat is most likely to occur; and precautions
to be taken to prevent or minimize the danger of loss from bloat.

Data were obtained from 431 farms on which sweetclover had been
used for pasture for an average of approximately ¢ years (table 10).
It was estimated that during that time 9,884 head of cattle and 15,721
hesd of sheep were grazed on these farms. On only 35 of the fotal
number of farms, or nesrly 9 percent, had there been any losses from
bloat. Losses of both cattle and sheep were relatively small, and in
most cases no greater than would have been expected from other
causes.

TasLE 10.—Sweelclover bloat: Nuwmber of farms from which loss of Hvestock from
bloat was reported, number of caltle and sheep pastured, and number and per-
centage of animals lost, by States

Tarms

Farms Cattis
report-

rempart- f’ng

£ losses

DEs- Cattia lost - Bheap Ist
tured

North Dakota
South Dakots

poians 40
WROMIBE - o e e mmmei e =
Webraska, 5-15
Eansas, B
{ilsbhoms kL)
18

3

NumberiNumber Number | Pereent Number,
02 10 8 H tI) g 0, 300

3.8

421 0
9, 884 .88

g -1 E=N - X RN

The percentage of loss was greatest in the irrigated sections of
Wyoming, Nebraska, and Colorado, and in the more humid eastern
part of the Dakotas, where conditions were favorable for the produc-
tion of & quick, rank, and sappy ﬂ%r(}wth of the second-vear crop.
Bluating generally wag more prevalent in the northern than in the
southern Great Plains States. Approximately 10 percent of the farms
in the northern Plains States reported losses, while but 7 percent of
the Kansas farms, 5 percent of the Oklahoms farms, end none of the
Texas farms reported losses. Few cases of bloat were reported from
pasturing the first year’s growth. This fact may aceount in part for
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the more frequent occurrence of bloat in the northern Plains States,
where the practice of pasturing the fivst-year crop is less common than
in the southern Plains States, _
The general opinion expressed by the interviewed farmers was that
there is less danger of bloat from pasturing sweetelover than from
Eﬁsturing red clover, alfalfa, or alsike clover. Cattle snd sheep are
ikely to bloat i permitted to gorge themselves on any Iush herbage,
and in the winter-wheat region more bloat trouble was reported from
grazing wheat ir: the spring than from grazing sweetclover. In many
instances in which losses had occurre(% from bloating on sweetclover
the animals were chronic bloaters, or the trouble was largely the result
of carelessness. The danger of bloat exists, however, and all possible
precautions should be taken to guard against it.
Conditions generally credited with contributing to the danger of
bloat were:
Turning livestock on sweetclover for the first time when snimals are hungry.
Turning livestock on for the first time when the sweetclover is wet with dew
Or rain,
sﬁt peréod of 3 or 4 days of hot, damp, cloudy weather, while sweetclover is being
TIEed.,
e An abnormally rank, sappy growth of sweetclover.

Precautions recommended to prevent or minimize the danger of
bloat were:

Be sure the animals have all the dry roughage they will eat before they are
tarned on sweetclover for the first time.

Have dry roughsge—hay or straw— accessible fo the animals when on pasture.

When pussible, have some grass pasture-—bluegrass, bromeprass, or native
grass—where it can be grazed in conjunciion with sweetclover.

If practiceble, turn the animals on sweetciover early in the apring—as soon as
they can get a good “bite”—and then leave them on. Some slight bloating is
likely to cceur when they mre first turned on, but this will usuaily disappear as
goon a8 they become accustomed to sweetglover. If the farmer becomes panicky
and removes the animals as soon as g little fullness is evident, he is more than likely
to have the same troubie each time they are put baek on the pasture.

SWEETCLOVER HAY

Sweetclover is the prinecipal hay crop in many sections of the Great
Plains States. It is produced more extensively in the northern part
of the area where forage requirements for wintering livestock are
greater and where conditions are more favorable {o the production
of the crop, than in the southern Great Plgins. North Dakota leads
in the production of sweetclover hay by a wide margin, and for the
years 1929-31 accounted for more than one half the totel produe-
tion of eight Greet Plains States, Nebraska, South Dakota, and
Montana alternate in second, third, and fourth place in production
{table 11). In 1929, according to census data, sweetclover ranked
second in North Dekots among ell tame-hay crops as to both acreage
and production, being exceeded in acreage by ““small grain cut for
hay” and in total production by alfalfa. In North Dakota, sweet-
clover constitutes approximately 30 percent of all the tame hay pro-
duced, and in Sout.E Dakota, Montana, and Nebraska it makes up
about 4.5 percent of the tame-hay production.
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TaprE 11.—~Sweelclover hay: Acreage harvested, yield per acre, and production in
selested Slates, 15829-31

Acreaga Yiald per acre Production

1930 | 1931 | 1929 | 1030 | 1041 1031

1,000 1,054
-long

-3

e, e
BlrRHEEREEY

[l Endut-ut i) I"!“;a

S

Crops and Merkels, December 1032,

Both first-year and second-year crops of sweetelover are utilized for
hay. The practice of using the second-year crop for hay is common
to all parts of the area, but production of hay from the first-year crop
is confined largely to certain sections cf Nebraska and to the southern
part of the Great Plains, where the longer growing season and a more
general practice of seeding the crop alone are conducive to a larger
growth the first year (table 12). Owing to the short growing season
in the Dakotas, Montana, and Wyoming, it is seldom that new seed-
ing makes sufficient growth to provide a cutting of hay, and it is only
under exceptionally Tavorable conditions that the first year's growth
is eut for hay in these States.

TABLE 12~—Sweelclover hay: Acreage harvested, yield per acre, and production on
40 jarms harvesting ithe first-year crop in 1959 and I8! ferms harvesting the
second-year crop in 1330, by Stales :

Firsl-year crop Becond-year crop

Farms | Acreaga| Yield Farrls | Acreage | Yield
raporl- har- repart- har- per
ing vested | acra ng vested | acre

2
=

Number1 Numiber| Acres
40

Bq

North Dinkots 2,435.0
Boutl Dakota 14 #50. 0
Meoentana:
On dey land...... 21
On irrigated land__ .. 3

-
(=3
&

=1
-

On dry
On frrigated Jand..
Nehraska:

38 88 8¢

Lo

On di'y land .

Oun lrrignted land ... |
Kansas
Gklohome.

—pan

| BE¥ER

o — —
5| nEEBE LE s
- [~ EL F=1- 7=} nthn (=1~}

131

-

=

When the growth is sufficient the first-year crop makes the best
quality hay. It is finer stemmed, lenfier, and easier to handle in
harvesting. Except in the drier sections, sweetclover seeded without
2 nurse crop usually produces a good crop of hay the first season.

178960°—33—4 :
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Such hay is usually clean and has practically the same value as
alfslfa. Hay from first-year sweetclover that was seeded with s
nurse crop is likely to contein considerable grain stubble and trash,
but this is not & serious objection if the hay is for home consumption.

HAY-MAEKING PRACTICES

Hay-making practices vary widely between individual farms and
under different conditions, depending on whether it is the first~year
or second-year crop, on weather conditions, and on fhe eguipment
available for handling the crop.

¢ the first-year crop is cut for hay it is usually handled the same
wuy as alfalfa and s o rule is not difficult to cure.  The usual practice
is tocut with & mower, rake into windrows as soon as the leaves are
wilted, and cure in the windrow or cock.

The second-year crop is more difficult to handle, and greater care
in curing is needed to minimize waste and produce a good quality of
hay. To make the best quality of hay, the second-yeer crop should
be cut early, preferably before the first hlossom buds appear. Cut-
ting early 1s particularly important if any considerable acreage is to
be harvested. The second-year crop develops rapidly, and o delay of
a week or so may find the plants well past the stage for making good-
quality hay. At the proper stage for cutting, the growth is sappy
and rather difficult to cure, but if cutting is delayed much beyond
this stage the product is likely to be coarse, woody, and unpalatable.
Because of the difficulty in curing, or of a delay in cutting, or of care-
less or improper methods of harvesting, a large percentage of second-
year sweetclover hay now produced is relatively poor in quality.

Inquiry into harvesting practices on 158 farms showed that two
general methods, were being followed. On approximately 80 percent
of the farms the crop was cut with a mower, and on 18 percent of the
farms a grain binder was used for custing; a windrower was used on
3 farms (table 13).

TabLr 13.—Sweelclover hay: Method of harvesiing second-year crop, by States

Farms harvesting with—
Farms
reporiing

Mewer Binder | Windrower

Nosth Dot Numﬁe;u : T Number
ork sEota 4 i34
. Bouth Dakota

Where o mower was used in cutting the second-year crop the most
suceessful producers were following the practice of raking the hay
into windrows before the leaves were dry enough to shatter. Those
having left-hand side-delivery rakes found this implement far superior
-to the ordinary dump rake in handling sweetelover. This implement
picks the hay up and rolls it into & eylindrical windrow with most of
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.. the leaves on the inside and the stems on the outside, thus insuring &
1more uniferm curing of stems and lesves and a minimum shattering
" of leaves. A few were using a hook-up of geperal-purpose tractor,
tiwo mowers, ang left-hand side-delivery rake, thus accomplishing the
‘mowing and raking in a single operation. Where this outfit was
used, the freshly cut clover lay in the swath only while & “‘round” of
the field was being made. This is probably the most effective outfit
for handling large acreages of the crop economically and for making o
high-quality hay.

‘T'wo methods were followed where the crop was cut with & graic
binder. Some were following the practice of letting the clover fall in
bunches (umtied bundles} on the high stubble and leaving it undis-
turbed until cured. The high stubble holds the clover up off the

Figure 4.-1f a windrower is available it may be efectively used) in entting sweetclover lor bay, The
implement saves labor, and the loss of leaves from shattering is stoell 85 compared with that in hay
windrowed with a rake.

%round and permits the air to circulate underneath the bunches, thus

astening the curing, A more common practice was to tie the elover
in rather loose bundles which were immediately set up in long shocks
Like d%rain, and stacked or stored in the barn when cured. This
bundled hay is easily handled in hauling and feeding, but if & con-
siderable scresge is to be harvested the cost or twine may meke this
method more expensive than harvesting with a mower and rake,
‘QOne advantage of eufting with a binder is that the clover may be cut

_as high as desired, and another is that it contains no old stubble or
trash as it is likely to if & mower and reke are used.

Whoure o windrower or swather was used for cutting, the clover was
run directly into windrows wherve it.cured out with relgtively small
loss of leaves from shattering {fig. 4). The unse of this implement
eliminates the labor of raking, smg the hay is relatively free from oid
stubble or other trash likely to be taken up with the hay when a rake
is used. Farmers who were using this method of cufting sweet-
clover fro hay preferred it to either the mower or binder.
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Y1ELDS OF HAY

Yields of sweetclover hay as reported from different farms ranged
from 0.5 to 2 tons per acre for the first-year erop, and from 0.5 to 3
tons per acre for the second-year crop. Yiel 5 reported from 40
farms on which the first-year crop wes harvested averaged (.93 ton
per gcre, and from 131 farms on which the second-year crop was

arvested the average yield was 1.26 tons per acre (Table 12).

Yields of first-year sweetclover were highest in Kansas, the high
vield being due to the fact that on the majority of these farms the
crop was seeded alone and the growth was not restricted by a nurse
cro

Hwhest vields of the second-year crop were reported from irrigated
farms in Colorado and Montana. Nonirrigated farms in Montana
reported an average of but 0.71 ton per acre. This relatively low
yield was largely due $o the severe dmught Yields from other
Btates were relatively uniform.

SWEETCLOVER POISONING

Sweetclover poisoning is a specific disesse in cattle, resulfing from
molded or SpO]f d sweetclover hay or silage. The disease manifests
itself by loss of clotting power of the blood, and affected animals may
bleed to death from dehorning, castratlon, or minor wounds, sugh as
wire cuts, or from infernal hemorrhage. As the disense cannot be
detected until considerable loss has oceurred, precautionsry measures
arelikely to be neglected until the trouble is evident.

The disease oceurs more commonly in young cattle than in mature
snimals. Under ordinary conditions horses and sheep are rarely if
ever affected with the disease. An attempt to produce the disease
in sheep was made by the department of veterinary science of tie
North Dakota Experiment Station. After a long period of feeding
sweetclover hay that possessed the disease-producing quelities to a
hich degree, the disease was produced in only one amimal. There
appears to be no authentic record of the disease affecting sheep under
ordinary farm conditions (7).

Results of an inquiry relative to this trouble indicated that farmers
have learned to use caution in feeding hay made from second-yesr
sweetclover, and none of those interviewed bad had a second ocecur-
rence of the poisoning, Data were obtained from 228 farms on which
sweetclover hay was fed and are shown in table 14, No difficulty
was reported from feeding hay made from the first-year crop.

TapLe 14.—Poisening from feeding sweelclover hay:  Number of farms from which
such feeding was reporied, number and perccn!agc from which peisoning was
reporied, and losses, by States

Farms Farms reporling Farous reporting
reporiing poisoning louses
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The method of minimizing the occurrence of the disease by feeding
sweetclover hay with 2 or 3 times as much other roughsage, or by
feeding sweetclover hay for a week or 10 days and then feeding other
roughage for 2 weeks or more, is now well undersiood, and those who
have once experienced trouble from sweetclover poisoning usually
adopt these preceutionary methods.

SEED PRODUCTION

Date on the acreage of sweetclover harvested for seed are not
available for the years prior to 1925. It is well known, however,
that the rapid expansion in the use of sweetclover which took place
from 1915 to 1920 resulted in o greatly increased demand for seed.
This increased demand is reflected in the relatively high price that
growers obtained for the 1918 and 1919 seed crops (t&ble 15). Prices
for the 1920 and 1921 seed crops fell precipitously but increased
gradually from 1922 to 1926, Sinee 1926 prices have gradually de-
clined. Seed production appears to have reached the peak in 1927,
when 300,000 acres were barvested, the total production being 1,223,-
800 bushels. Both acregge and pmductmn have declined steadily
since 1927, the acreage hervested for seed in 3931 being 247,600
acres, a decrease of 18 percent from the 1927 acreage, and productmn
being 837,700 bushels, a decrease of 32 percent. This decrease in
acreage was mainly due to the decline in rice, and the resulting
decline in production was further au menteg by a falling off in the
. vield per acre, due to unfavorable weather conditions.

TasiE 15.—Sweeiclover gseed: Average price per bushel paid to growers for crops,
1918-811
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for the United States.
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The Great Plains States normally produce approximately 65
percent of the reported produetion of sweetclover seed of the United
Siates (table 16). North Dakota, with an average annual production
of 274,500 bushels for the 3-year period 1929-31, leads, and produces
approximately 30 percent of the total United States production.
For the sume period Minnesota and South Dakota ranked second and
third of the Great Plains States with average annual productions of
195,833 and 186,233 bushels respectively. Nebraska and Kansas
ranked fourth and fifth, with average sunual productions of 83,667
and 58,867 bushels, respectively.

Sweetclover is difficult to harvest for seed, even under favorable
conditions. This is particularly tree of the biennial white which
%rows to @ height of 5 to 8 feet and is exceedingly troublesome to

andle with a binder or other machinery. Farmers who make a
practice of producing seed of this species ususlly clip the first growth
of the second-year crop or keep it pastured down until about the first
of June. Either of these treatments causes the plants to branch more
freely and the seed to mature more uniformly, and makes the crop
easier to harvest. The clipping is done when the plants are 12 to 20
inches high, and only the tops are clipped off. Clipping is done, with
a binder, a header, & windrower, or 2 mower equipped with attach-
ments to raise the cutter bar the required distance from the ground.

TaBLE 16.—Sweelclover seed: Acreage harvesied, yield per acre, and lolal production,
by States, 1929-31

Arronpe Yield per scre Production
State
1924 1930 1031 1024 1530 1wl 1929 1930 1831

Acres | Aerey | Acres |BushelsiBushels|Bushels| Bushels |Bushels] Bushels
NG o ammm——————— G060 [ 4,000 | §000 2.5 2% 2.4 15,000 | 1,600 | 12000
Indiapa....... 20001 2000 2000 3.0 3.0 3.0 6,000 | & 000 4, DU
Tlinols. _._ 7000 | 14,000 ; 13,000 3.5 €3 2.6 50, 500 & 46, 200 | 33, 800
Wisconsin. - 50001 1,000 ... . 4.5 b Wr A 22, 5 5, 900
Minnesota. 53, 000 | 32,000 41, 000 4.5 4.8 5.0 Z48, 500 {144, 000 ¢ 335, 000
(03, TN .} 5,000 110,000 | 1,000 3.0 3.8 3.5 24,000 { 35,000 . 35,000
T Ly . 800G | 2000} 2,000 3.8 3.0 3.0 24,000 | 46,0001 6,000
North DakOM . _ooeeeun-n 80,500 | 64,000 | 70,000 4,6 3.8 a.q BT0, 200 243, 200§ 210,000
South Dehkola -] 69,006 1 43, 00G | 59,000 4.3 3.7 2.4 25K, 000 [158, 100 | L4, (00
Nebroska..... 18,000 § 16,200 § 24,000 4.3 4.2 4.4 77,100 | 48,000 05, GOG
Hanses. ... 14,000 | 18,000 § 14,000 3.8 3.4 37 34,600 | 7,200 1 61, 80O
Aloptana 5000 ) 50001 2500 4.0 3.u 3.0 20,000 | 15,000 ; 7,500
Colorado. oo o . 4,000 13,5001 3,500 50 5.0 5.0 20,000 | 17.500 + 17,500
Unpited States. .....,....[275, 500 (218, 700 247, 500 4,24 U.Bd 3.38 1, 107, 308 im.aw 1 7700

1

Crops and Markets, Decenther 1932,

A comparatively thin stand is desirable for seed production. The
lants are inclined to branch more, are not so tall, are more easily
arvested, and usually are more heavily set with seed, than when the

stand is thick. In some of the drier sections seed producers make &
practice of disking their sweetclover fields in the spring to_conserve
moisture, end to thin out some of the plants where the stand is thick.

HARYESTING THE SEED

Special machines for hervesting sweetclover seed are not manu-
factured, and the crop usually is harvested with such equipment as is
found on the farm. The bulk of the crop is harvested with ordinary
grain binders (table 17). Some farmers have binders equipped with
pans to catch the seed that shatters off in harvesting.
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TABLE 17.—Sweelclover seed: Acreage harvested, yield per acre, and produstion on
A5 farms, by method aof harvesiing, 1930

Farets | Acreage | Yield per| Produe-
Mathod of barvesting reporting |harvestad]  nere tion
Number | Actex | Bushelr | Buahelx
G BT o o oo oo m s ccumeaas o= 55 1,585 437 7,463
Caombi . - 14 ¥l 271 L6
Header or windrowet et ineecmaccsmummsam e ——— 8 208 .02 a0
Beater. . e e e et ime—mame o amans 8 | 156 1.02 200

Several practices were in vogue where the crop was harvested with
grain binders. If the erop was fo be threshed within a week or 10 days
after harvest some followed the practice of letting the bundles lie
untouched on the stubble until ready to thresh; others set the bundles
up in shocks like grain and threshed from the shock. When it was
impracticable to thresh within 10 days the usual practice was to stack
the bundles and let them go through a sweat before being threshed.
To minimize the loss of secg {rom shattering, many were using tractor-
drawa binders and cutting from midnight until after the dew was off
in the morning. Farmers who were obtaining the highest yields were
foliowing this method of cutting, and then putting the bundles in
small stacks. These stacks were built by placing 3 or 4 bundles flat on
the stubble and building a stack about 5 or 6 feet high on these
bundles. Seed that shatters off collects on the lower bundles; there is
a minimum loss when this practice is followed.

Harvesting with a straight combine was not generally reported as
satisfactory. A combine waorks best when the crop is dry and at that
time there is heavy loss of seed from shattering. If harvesting is
done at a time suitable for saving the most seed, a considerable quan-
tity of leaves, broken stems, and immature seed will be mixed with the
ripe seed. Considerable labor is likely to be required in ing to
prevent the seed from heating and spoiling, and in cleaning the seed
after it is dried out.

Harvesting with a header and with & windrower are grouped
together because both the quality of seed and the yields obtained by
these methods were about the same. Where sweetclover was har-
vested with & header, it was usually put in shocks, one header-bex load
in each shock, and was Inter threshed. By this method the sweet-
clover cures out readily, and the shocks may be placed close together
to {acilitate threshing. When cut with a windrower, the clever cures
out quickly snd is threshed with a pick-up and combine.

On eight farms beaters, made from old grain binders, were used for
harvesting seed. The advantages of this method are that practically
all the seed gathered nre mature and that it eliminates the cash outlay
for twine and threshing and the labor of shocking and stacking.
Disadvantages are the lower yield and the labor required for spreading
the seed out %o cure in order to prevent heating and spoiling brought
about by the presence of preen leaves, broken stems, and other trash
collected with the seed.

YIELDS .OF SEED

Yields of sweetclover seed vary widely, depending on the mathod of
handling the crop prior to harvest, weather conditions, time of har-
vesting, and method of harvesting, Where the growth is permitted
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to become overrank and is harvested with a binder, or where the crop
is cut during the heat of the day when the stalks are dry and brittle, &
large percentage of seed frequently is lost by shattering.

Sweetclover matures its seed over a considernble period. Both
green and ripe seed are found on the plant from the time the first seed
ripen until the plant is fully mature. To obfain maximum yields the
most favorable time fo harvest the crop is when from one half to two
thirds of the seed pods ave brown. This period is usually only o few
days in length, and delay in harvesting, due to unfavorable weather,
press of other work, or other circurnstances, is likely to materiaily
reduce the yield.

Data from 94 farms on which 2,443 acres were harvested {or seed
show an average yield of 4.03 bushels per acre (table 18). This is
slightly above the average yield for the United States for 1930. A
wide variation In yield was reporied from different farms, the range
being from 1 to 18 bushels. The high yields reported on tl:e 2 Mon-
tana and 3 Wyoming farms are considerably above the average and
are meinly due to the highly effective harvesting practices followed on
these farms. A larger sample from these States would undoubtedly
show & considerably lower average yield.

TABLE 18.—Sweelclover seed: Acreage harvested, yield per acre, and production on
94 farms, by Stales, 1930

Farms Yield | Produc-

Acreage
reparting jharvested! ner sere tien

Nunther Busheis ¢ Rushelr
North Dakota 7 677, 4.71 3,183
South Dakota__ . [, 841
Montann_ ... 420
Wyom!ng s

0455
, 367

Bl
]

| ragmeemea Bty

Webraska .
Colorede. ..

-1 E 43 fcbdad

YIELDS BY YARIETIES

Yields of the shorter growing varietics, biennial vellow and Grundy
County white, usually average higher than those of the conumon white
biennial, probably because the larger growth of the lafter is more
difficult to handle and a larger proportion of the seed is lost in har-
vesting, If the crop is pnsture(f down in the spring, or is clipped to
prevent the growth from becoming too tall, the yield of seed of
biennia] white is usually equal to that of the smaller growing sorts.

Of the 94 farms from which date on 1930 yields of seed were
obtained, 71 were growing white bilennial, 18 were growing biennial
yellow, 4 were growing Grundy County white, am%r 1 was growing
Hubam (table 19). These data show biennial yellow producing the
highest yield per scre; Grundy County white, next; snd biennial
white was third. A yield of 3.28 bushels per acre was reported for
Hubam.

That comparatively higher yields were reported for biennial white
in North Dakotn was probably due to the fact that much of the
supposedly biennial white grown in this State in reality was & mixture
of bicnnial white and Grundy County white, with the latter pre-
dominating in many instances. Farmers who prefer the biennial
white complain of inability to procure unmixed seed of this sort.
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'EABLE 19.—Sweelclover aeed: Acreage harvesied, yield per acre, and production on
98 farms, by States and by variely, 1930

WHITE BIENNIAT.

State Farmns | Acreage | Yield | Produe-
reporting [harvested| per acre tion
Number' | Aeres | Bushels | Bushels

Notth Dakots_____________ 2 31200 5.10 I, 633
Bonth Daketa. .. .. 7 0L 0 3.01 83
.................. 2 35 11 20 420

Wyomlng. oo 1 7.8 .8 55
Mebreskn .. e 11 6L 0 250 4
Colorado._.._ - 1 35,0 2.8 100
Eansas 26 £38.0 3.39 1, 484
Oklahoms. .. 18 410. 5 .35 1,406
Texas e 2 13.9 2. 54 33
Tatal or sverage. .. - 7] 1,633.5 3.78 6,175

YELLOW BIENNIAL
North Dakota__ e e 2 1.5 199 367
W . 2 20 11. 86 281
Nebraska._ - 4 48.0 460 22
Colorade. e ] oy 4.82 1,257
Kansas 2 50,0 220 110
Total or aversge....... 18 469.5 4.7§ 2 %30
GRUNDY COUNTY WHITE

North Dakotf. .o oo oo 3 280.0 4.19 1,173
Bonth Daketa oo e oo e e I 20.0 .00 20
TOLA] O BVETBER. . o e e oot e e e 4 300.0 4.31 1,283

THRESHING

The bulk of the sweetclover seed crop in the Great Plains States
is threshed with ordinary grain separators, equipped with special
clover screens or huller attachment. In & few localities regular
clover hullers are used, and where the crop is harvested with s wind-
Tower, the threshing is done with a pick-up and combine.

There appears to be little or no uniformity in the charge for thresh-
ing, the rates varying from 50 cents to $1 per bushel. In some
localities the rate vares according to the yield of seed per ecre and
the size of the job.

SWEETCLOVER FOR SOIL IMPROVEMENT

One of the important functions of sweetclover in the more humid
areas and in irrigated sections of the Great Plains is to increase and
maintain soil fertility., It is less important for this purpose in the
newer farming areas and in dry-farming sections where depletion of
soil fertility is less rapid, or where moisture conditions make impracti-
cable the use of green manures,

Considered from a soil-improvement etandpoint, the uses of sweet-
clover are manifold. It appears to increase soil fertility more rapidly
and more effectively than any other legume; it will materially improve
tne physical condition of heavy clays, '‘gumbos”, and soils that have
8 tight, impervious subsoil; and it will grow on many soils that are
too wet, or too deficient in fertility, or too alkaline, to produce other
Crops.

Sl:veet-clover is unexcelled as s soil-improvement crop and will
quickly restore fertility to soils that are unproductive because of a
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deficiency of organic matfer or nitrogen. Experiments in Ohio show
that a single crop of sweetclover eontaing from 75 to 250 pounds of
nitrogen per acre, and when plowed under, it returns approximately
asmuch nitrogen to thesoil as 20 tons of barnyard manure (). DBesides
adding organic matter and nitrogen to the soil, the deeply penetrating
roots ena%)le the plants to draw upon relatively insoluble forms of
phosphorus, potash, and lime in the subsoil, and when the crop is
plowed under, these elements of fertility are left in the soil in a form
readily utilized by subsequent crops.

The crop is not generally used for green manure in the Great
Plyins except in the wrigated sections and under favorable conditions
in some of the more humid sections in the eastern part of the area.
Sweetclover draws heavily on soil moisture after it starts growth the
second vear, and if it is plowed under for green manure, the succeeding
crop is likely to suffer for moisture unless conditions are exceptionally
favorable. Although it is used to some extent as a green manure in the
more humid sections, it is more commonly grown in various rotations
and used for pasture, cut for hay, harvested for seed, or plowed under
in June or July; then the land is summer-fallowed. In the drier
sections it is frequently grown about once in 5 or 6 years as a pasture
or hay crop in rotation with small grains. When grown under semi-
arid conditions, it is generally utilized for pasture or bhay, and the
same land is seeded to the crop as long as possible.

The physical condition of heavy soils is greatly improved by grow-
ing and turning under sweetclover. The increased supply of organic
matter renders heavy clay and gumbo soils less tenacious and more
easily worked. The large, fleshy roots penetrate deeply, tending to
break up tight, impervious subsoils and thus improve drainage and
seration. This combinsation of increased organic matter and improved
drainage increases the ability of the soil to absorb and retain moisture
and decreases the amount of run-off from heavy raine. This is an
important consideration in many secticns in which considerable sheet
erosion occurs and moisture is lost through inability of the soil to
absorb heavy precipitation.

Many areas of poor and unproductive land, when sceded to sweet-
clover provide considerable grazing, and eventvally become suffi-
ciently fertile to produce satisfactory yields of other crops. dweetclover
will grow on land too strongly alknﬂle for other creps snd in time
will reduce the alkalinity to a point at which alfalfn and grain erops

may be grown.
INCREASING CROP YIELDS

Where meisture conditions are favorable, yields of practically all
crops that follow sweetclover are likely to be inereased; but in dry

ears and in sections that have a low annual precipitation the reverse
1s frequently true. Where there is a shortage of moisture the first
crop that follows sweetelover is likely to yield no better, or may even
be below the average; but the second crop usually more than makes u
for any decrease in the yield of the first crop. IFor example: Where 1t
is the practice to {follow a crop of sweetcljover with two successive
crops of corn, iv frequently happens that the first crop of corn will
show o yield below the average, wheresns the second crop will yield
{rom 25 to 100 percent above the average.

As a rule farmers do not keep accurate record of erop yields in the
individual fields; hence, it is not always possible to obtain data from
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which increases or decrenses in production resulting from certain
practices may be determined. With the exception of those in some
of the drier sections, & large majority of the farmers interviewed in this
study re}lzsorte-d that, in the long run, practically all crops yield better
if sweetclover is included in the cropping system. However, only 156
of the 500 farmers interviewed were able to give accurate figures on
yields of crops following sweetclover as compared with yields from
land on which no sweetclover had been grown. Many of those from
whom data were obtained were led to record the comparative yields
beeause of the striking difference that was evident, whereas in instances
in which the difference in yield was less apparent no record had been
kept. For this reason the data obiained are probably more nearly
representative of maximum than of average increases.

On many of the furms sweetclover had been seeded on land that
originally was highly productive but that had been reduced to a
relatively low level of productivity by long-continued cropping with
corn or small grain. The increase in yields of corn or wheat ?o]lowing
sweetelover on such land was proportionately much greater than that
obtained on land in a relati\re]]y high state of productivity,

No data were obtainable which would indicate to what degree, if
any, yields of crops following sweetclover were decreased because of
the exhaustion of soil moisture or ether conditions resulting from the

use of sweetclover.
CORN

Data were obtained from 57 farms on which records had been kept
with respect to corn yields following sweetclover as compared with
yields on land on which no sweetclover had been grown (table 20).
As four of the Nebrasko farms were irrigated, date from these farms
are tabulated separately. From the number of records obtainable,
it is evident that vropping systems in which corn follows sweetclover
in the rotation are more common in Nebraska and Kansas than in
other Great Plains States. The fact that the largest increase per acre
was reported from the irrigated farms is indicative of the importance
of an ample supply of motsture if best results from the use of sweet-
clover are to be realized.

TasrLe 20— Effect of sweelclover on corn yields, by States

Averngp yield of ©
o Tnereased yleld
nel yvield per
?;:Pigﬁé& ﬂfrﬁ {ue to sweet-
clave
5‘&'}:{ No sweet i
clover | Stover

Number | Bushels | Bushels
) 56, ¢ A

25 3 7T
4 38,2
DSHS, | 21 X 7.0
Oklaboma___..._...... - . 4 3 o

Avernge & . 200

The relatively high percentage of inerease in Nebrasks and Kansas
was partly due to exceptionally favorahle moisture conditions in the
western corn-producing sections of these States in 1930. Moreover,
on several of the Kansas tarms a longer period of eropping to corn
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and small grain had resulted in greater depletion of soil fertility before
sweetclover was used. ’

It was the consensus of opinion fhat corn following sweetclover
matured better, contained & smealler percentage of soft corn, and
generally was of bettsr quality than were corn crops not following

sweetclover.
WHEAT

That yields of wheat are materially increased by the use of sweet-
clover in the cropping system is indicated by data obtained from 32
farms (table 21). ith the exception of the one farm in Wyoming
all were located in the hard winter wheat belt, a majority being in
south~central and western Kanses,

Tarve 28.—Effect of sweelclover on wheat yiclds, by Siates

Average yield of
wheat—
Tncreasad yleld per
agcre dup {0 sweet-
clover

Aller
sweet-
clover

No swent-
claver

Buahels | Buaheix | Bushely
Wyoming._. L 520 35.00 17,90
Eanms 2578 14. 27 1251
Okinh 25. 60 11.60 14,00
35.00 20,00 13. (3

2.8 My e

In practically all instances the sweetclover was used for pasture, or
cut for hay or seed the second year, or allowed to mature before being
plowed under. On several of the farms the sweetclover had been
seeded on badly d?leted land and allowed to remain for 3 to 4 years
before being plowed under. This practice usually resulted in » greater
proportionate increase in yield than when the sweetclover was seeded
on feirly productive land.

An outstanding example of the residual effect of sweetclover as a
means of increasing wheat yields is indicated in a 3-year demonstration
conducted by the county agricultural agent in Sumner County, Kans,,
(table 22). Fifteen farms were selected for this demonstration. On
these farms part of the land seeded to wheat in the fall of 1927 had
been in sweetclover for 2 or more years, and part had been in wheat
for 1 or more years.

TABLE 22.~—Residual effect of sweelclover on wheal yields: 3 years of continuous
wheat following sweelclover compared with continuous wkeat with no sweetclover,
Summner County, Kans.

Yield per | Alter swestelover

F:mlrlls "ﬁm' can- Increased yield
raporting | tinzous - I 8oty
wheat | Period Yield per e

Number | Bushels | Years
Li 1420
14 [
3 1142
1017
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In 1929 one farm dropped out of the demonstration. This was a
goor wheat year. In 1930, owing to shifts in cropping systems, all
ut three farms discontinued the demonstration. ~Although the in-
creased yield in bushels ranged from 3.82 to 8.4, the percentage in-
crease was more uniform and remained eonstant the second and third

years,
OATS

Planting oats immediately following a crop of swestclover is not
as common a practice as planting wheat, but where this practice was
followed yields were increased in about the same proportion as were
whent yields. Data obtained from 20 farms show an average increase
of 28.2 bushels per acre or 97 percent.

SUGAR BEETS

In irrigated sections of the Great Plains sweetclover is used effec-
tively as a means of increasing yields of sugar beets. Many farmers
are using it regularly in their cropping systems and find that one crop
of sweetclover pastured through the second year has approximate]
the same fertilizing value es 4 years of alfalin. When sweetclover is
used in & sugar-beet rotation, it is usually pastured the second year
and is seldom plowed under green. Data were obtained from 17 irri-
gated farms on which yields of sugar beets grown after sweetclover
are compared with those of beets grown after other crops (table 23).
On several farms on which sugar beets were grown as the second crop
after sweetclover, the average gain in yield was approximately 20 per-
cent. Hven betfer results were obtained at the Scotts Bluff Experi-
ment Station, Mitchell, Nebr., where a yield of 21.2 tons of sugar _
beets was obtained following second-year sweetclover that had been
pastured, as compared with 19.3 tons following alfalfa, and 12.1 tons
n the check field where no sweetclover had been grown (3). In this
experiment the vield of beets following sweet clover was 75 percent
greater than the yield on the check field, and nearly 8 percent more
than when beets followed alfalfa.

Tavre 23.—Effect of sweetclover on sugar-beel yields, by States

Averape yield of
suzar heets
Increased yletd pee

acre due to aweat-
Alter No ciover
sweet- | sweeb.
clover clover

Number | Tore
2 22,25
MNebraska. 17. 5
Colotadn. . 18.9
Montana 2.0

Wyoming..

A¥ 12.05

POTATOES

Bweetclover is eminently satisfactory as a fertilizing crop for po-
tatoes on both irrigated and nonirrigated ferms. It is used as a green
menure or is allowed to go through the second year before being plowed
under. If the latter practice is followed, the crop is sometimes used
for pasture and semetimes plowed under just before making seed or
when it is approximately at its maximum growth.
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Reecords from 24 irrigated farms show that the use of sweetclover
increased yields of potatoes from 55 to 122 bushels per acre (table 24).
The Wyoming and Nebraska records are all from the North Platte
Valley, where the usual practice is to plow under the second-year crop
of sweetclover Zor green manure during the latter part of May, Of
the 15 Coloraudo records, 12 are from the San Luis Valley, where
sweetclover usually is pastured through the second year, or allowed
to reach appreoximately its maximum growth before being plowed
under (fig. 5). Two of the eleven growers who qualified for Colorade’s
“600-bushel Potato Club’ in 1929 used only sweetclover for fertilizer;
they produced yields of 646 and 631.4 bushels per acre respectively
(6). As a rule the larpgest yields of potatoes are cobtained when a

| o L - g T s -

FIGURE 5.—Ixa the San Luis Valley, Cole., yields of 300 to 600 bushels of potatoes are ohtained by plowing
ttoder a heavy growth of swestclover.,

4.year or g 5-year crop of alfalfa is plowed under, but growers generally
are agreed that potatoes are grown with less labor sfter sweetclover
than after alfslfa, and that they are smoother, more uniform in size,
have o smaller percentage of hollow heart, and have better keeping
qualities than when grown after alfalfe or othier crops.

Tasre 24.—Effect of sweelclover on polato yields in 3 States

Aversge yield of
potatoes .

Ingreased yieid per

' acre due to sweet-

Alter No clover

sweet- swoet-

clover elover ;

C Busheis Pereent
Wyoming_._... R 215.90 . 25,
Nubrasks . \ 17149 3 54,2
Colarado, . 218,00 55,7

Average . S 3 H.78 3.2
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COTTON

Data were obtained from six farins on which cotton was grown after
sweetclover. On these farms the average yield of cotton followin
sweetclover was 320 pounds of lint per acre, as compared with a yielg
of 170 pounds per acre in the check fields. This is an increase of 150
pounds per acre, or a gain of 88 percent resulting from the use of
sweetclover.  Since on some farms the yield of cotton following sweet-
clover was compared with the yield obtained from o field far more
productive than was the sweetclover Reld prior to being seeded to
this crop, the actual gain in some instances may have been greater
than indicated in the above figzures.

On none of the farms from which data were obtained was sweet-
clover grown in regular rotation with other crops. In most instances
it was sown on land that had been badly depleted by continuous
cropping, and was used for pasture, or left unmolested and allowed to
reseed for 3 to 4 years. For example: On one Oklahoma farm g 10-
acre tract, which produced but one fourth bale of cotton to the acre,
was seeded to sweetclover, which was allowed to reseed and occupy
the land for 4 years. The land was then planted to cotton and pro-
duced a bale to the acre. 'The sample obtained is too small to permit
its use as a basis of definite conclusions, but it serves to indicate the
possibility of economically increasing cotton yields in those sections
in which sweetclover can be grown.

SWEETCLGYER IN GREAT PLAINS CROPPING SYSTEMS

The place that sweetclover occupies in the organization of Great
Plains farms depends on the type of farming and on prevailing mois-
ture conditions. The crop is adaptable to & wide range of soil and
climatic conditions and can be fitted into almost any cropping system
common to those sections in which a rotation of crops is practicable.
In the more humid eastern portion of the area and in the irrigated
sections in which a more or less diversified system of farming 1s fol-
lowed, it is usually grown in regular rotation with other crops. In
sections in which the rainfall is limited or uncertain it is more com-
monly grown for pasture for several years on the same land, and is
shifted to another part of the farm only when o satisfactory stand
can no longer be maintained; or it is grown once every 4 to 7 years
n rotation with small grain, : o

The relation of the acredge of sweetclover to-the total farm aereage
and the percentage of sweetclover acreage used for different purposes
on 401 farms is shown in table 25. The groupinfs m this table are
based partly on erop production and practices, and partly on rainfall,
with aflowa.nce for evaporation of soil moisture. For example: The
first group includes the more humid eastern parts of North Dakota,
South Dakota, Nebraska, and Kansas, areas in which, for the most
part, corn is of outstanding importanee-and- production practices sre
more or less similar. The Dikota sreas:have’an ‘averages annual
precipitation of 20 to 25-inches, with a Telafively low-Fate of evapora-
tion, while the Nebraska imd'Kansas-'areaé'fhaﬁé;dn"ﬁvé?&'gi} dnnusal
rainfall of 25 to 35 inches but a considerably higher rateé-of evaporation:

et OF
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TanLe 25.—Relalion of acreage in aweetclover fo lotel aereage in farms, and fercentage
of sweelclover used jor pasture, hay, seed, and soil improvement on 401 farms in
the Greal Plains :

Acreage in gweetzlover

Farms re- )
potting Avorage Percent-
per farm

A
Eastern North Dakota
Eastern South Dakota
‘Eastern Nebhraska
Eastern Knatsas

Taotal o pverage,

Central North Dakota
Central Sguth Dakots. ...
Soulh central Nebraska_..
North oentral Eanzas. __
South central Ennsas_ __

Marth central Oklahoms__.._..

Total or average

‘Western North Dakota.
Epsiern Montana

Central Colorado_

‘Western Kansas. .

Northwestern Oklahoma.

South central snd seuthwastern Oklahonts, |
North Texns

North central Taxas

PN T T £2, 984

Montans. irrigated..] 1, 187
Wyomlng. ... do_... 2,802
“Western Nebraska, do 4, 166
Northeastern Coloradc 4,074
Ban Lizs Valley, Coloo oo veeeeeee—do.. | 6, 851

Total or average | 18, 19¢
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There is considerable variation between the different sections in
each proup as regardes the acreage of gweetclover per farm, but for
the most part the percentage of the farm area in this crop is com-
paratively uniform within each group. The fact that swestclover is
more generally used in the regular cropping systems in the more
humid eastern sections and in the irrigated sections is indicated in
the rather striking unifermity batween tilese groups in the percentage
of farm land in this crop. Also, there is conalderable uniformity
betwoen these two groups In the percentage of the sweetclover acreage
used for different purposes. _

Swestelover is not well adapted for use as a green manure in the
Great Plains except on irrigated farms and in some of the more humid
sections where moisture conditions are exceptionally favorable. The
sacond-year crop draws heavily on subsoil moisture, and uniess it 18
plewed under soon after it starts growth in the spring the succeeding
crop i8 likely to suffer from lack of moisture. The plant contains
approximately its maximum quantity of nitrogen when it is from 20
to 24 inches tall, but if allowe& to attain this height before it is plowed
under it is likely to have so exhausted the goil moisture that difficulty
is encountered In preparing & satisfactory seed bed for the crop that




"SWEETCLOVER IN GREAT PLAINS FARMING 41

"TaBLE 25.—Relation of acreage in sweelclover to total acreage in farms, and percentage
of sweetclover used for pasture, hay, seed, and soil tmprovement on 401 farms in
the Great Plains—Continued

Tilizetion of sveetcddover ¥
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is to follow. Moreover, if a large growth is plowed under in dry
weather it may not readily decay and is likely to forin a layer of dry
vegetable matter underneath the furrow slice, thus destroying capil-
larity and rendering the swrface soil incapable of drawing on the
supply of subsoll moisture.

CROFPING SYSTEMS FOR CORN AND SMALL-GRAIN FARMS

In the more important corn-producing sections of southeastern
South Dalkota, eastern Nebraska, and eastern Kansas, sweetclover
has come into general use as a part of the regular cropping system.
Usually it is seeded with small erain in the spring and is either used
as & green manure ot allowed to go through the second year, when
it is used for pasture or harvested for seed. Where moisture condi-
tions are favorable a common practice is to plow sweetclover under in
the spring of the second year and follow with corn. This practice
produces satisfactory results if the clover is plowed under by the
time it reaches s height of 6 to 10 inches. At this stego the plants
have not used up any considerable quantity of soil moisture; the
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suceulent fop growth decays quickly, and little difficulty is encountered
in preparing o satisfactory seed bed. Probably a more general prac-
tice, especially in southeastem Nebraska and eastern Kansas, is
to cut the first vear's crop for hay and utilize the second-year crop
for pasture or seed, and follow with corn the next year. This method
of handling the second—year erop is preferable to plowing it under
green, in districts in which moisture conditions are likely to be
unfavorable.

In this corn and small-grain section cropping systems in which
sweetclover Is grown once every 3 to 6 years are noit uncommon.
The length of the rotation period appears to be governed by the
type of farming, by the fertility of the soil, and by the use that is
made of sweetclover. The shorter rotations are more common in
South Daketa and Nebraska, and on livestock and dairy farms on
which pasture and forage needs are greatest. All rotations are sub-
ject to various changes and modifications teo suit special conditions
existing in a locality or on an individual farm. The longer the rofo-
tion period the greater the number of possible crop combinations.

THREE-YEAR ROTATIONS

Three-year cropping systems are confined largely to the smaller
farms. on which some phase of livestock production is important
and on which an abundant supply of forage and feed grain is required.
The following system is probably one of the most commen:

First year__ . ___._______ Jorn.

Second year_______ Foceoan Small grain—oats, barley, or wheat—seeded
to sweetclover.

Third year_ ___._ . _._ .. _._ Sweetclover.

When this system is used in the Dakotas and in northeastern
Nebraska it is the usual practice to pasture part of the second-yéar
crop of sweetelover and cut part for hay. With proper management
two cuttings of hay can be obtained. Under favorable conditions
the new seeding of sweetclover may be pastured lightly for 3 to 4
weeks late in the fall.  In southeastern Nebrasksa and eastern Kansas,
where the first-year growth of sweetclover is larger, it is o common
practics to harvest this crop for hey and pasture ’the second-year
crop. In fertile sections and on farms on which the pasture and hay
requirements are limited, it is the practice of some farmers o plow
under the second-year growth early in May and follow with two
successive crops of corn.

FOUR-TEAR ROTATIONS

A d-year rotation common to a considerable portion of this area is
as follows:

Firet year o _____ Coarn.

Second year oo oooooeeoa- Carn.

Third year—o .- coeoeeceun Small grain—onats, harley, or wheat—seeded
to sweetelover.

Fourth year- oo oo o Sweetelover for pasture or seed.

Modifications of this cropping system are varited and numerpus.
‘On some of the more fertile farms 3 successive erops of corn are grown
after a crop of sweetclaver hus been plowed under for green manure.
On other farms a crop of sweetelover plowed under for green manure
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is followed by 2 crops of eorn, which in turn are followed by 2 crops
of small grain. On still others a crop of corn following sweetclover
pasture is followed by 2 small-grain crops. On one of the better-
than-gverage farms in northeastern Kansas the rotation was:

First vear o e Corn.

Second year - Corn.

Third year Qate, seeded to sweet clover.

IFourth vear Whent, seeded to sweetclover.

In this system the sweetclover seeded in oats is plowed under in
Aungust am{ the land sown to wheat, and the sweetclover seeded in
the wheat is cut for hay in the fall and plowed under carly the follow-
ing spring for corn. Thus two crops of sweetclover are piowed under
in 4 years,
FIVE-YEAR ROTATIONS

Five-year rotations are more common in southeastern Nebraske
and eastern Kansas, the one which appeared to be in most general
use being:

Tirst vear

Second year

Third year Small grain.

Fourth year Oats, seeded to sweetelover.
Fifth vear Sweetclover for pasture and seed.

Where this system is followed it is the usual practice to cut the
first-vear crop of sweetclover late in the fall for hay. The second-
year crop is pastured off, or pastured until the last of June or first of
July and then left to mature seed. The sweetclover stubble is usually
plowed under in the fall.

Several variations of this cropping system were noted. On some
farms in southeastern Kansas, kafir—because of its drought-resistant
qualities—is substituted for corn for the first crop following sweet-
clover. On other farms soybeans are substituted for all or a part of
the second crop of corn.  Another 5-year rotation that has some ad-
vantages is:

First year

Second yesr__... ... _ .. .

Third year. .__. . cove. . cuceeoono-.. Onts, seeded to sweeiclover.
TFourth year__. .. i weme e mmmem—- - Ewoetclover for pasture and seed.
Fifth year . Whent, secded to sweetclover.

In this system both corn and wheat obtain direct benefits from a
crop of sweetelover—corn from a crop plowed under green and wheat
fromn & erop that has been pastured off or harvested for seed. Yields
of whesat are said to be inecreased 10 to 15 bushels per acre by this
system. Only a light seeding of sweetclover is necessary in the wheat
sinee there is considerable vo unteering after the seed crop is taken off.

BIX-YEAR ROTATIONG

In gepersl, 6-year rotations are similar to the 5-year cropping
systems except for an additiona] year with corn or some ofher Inter-
tilled crop. One of the most common systems found in the better
corn-producing areas 1s:

First vear Corn,

Second year__. .. .. e e . Clorn,

Third yeor. .o .cccoe cmmet.ce--.. Corn

Fourth year__._ . ... « —cco . -oo—.- Qats, seeded fo sweetclover,
Tifth year_. ... o aee.cuceoeea. .. Sweetelover for pusture and geed.
Bixth year Whest,
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In this system the sweetclover seeded in oats provides a hay crop
in the fall. A volunteer stand of sweetclover ususlly comes up in
the wheat, and this is plowed under early the following spring for
CcOrn.

Another rotation which probably is more suitable for less productive
soils or for drier areas is as follows:

Firet year

Second year : Soybeans.

Third year_ . ____.._....  ___._.- Smali grain.,

Fourth year Whest, seeded to sweetelover.
Fifth vear oo e Sweetelover for pasture and seed.
Sixth yesr Kefir.

This system provides for two legume crops in § years; soybeans
preceding small gram and sweetclover ahead of kafir. Where condi-
tions warrant, sweetclover may be seceded in the small grain and
plowed under in August for wheat, thus adding another leguminous
crop to the rotation. Kafir follows sweetclover pasture because it is
more likely to succeed than is corn in years when soil moisture is
depleted by the sweetclover. A similar rotafion is recommended for
southeastern Kansas by the Kansas State Agricultural College
Exiension Service {I0).

CROPPING SYSTEMS FOR SMALL-GRAIN FARMS

Regular cropping systems are less common on small-grain farms
than on farms on which intertilled crops predominate and a more
diversified system of farming is practiced. Usually the crops are
“c¢hanged about” but this is done more as & matter of convenience
than wtth any thought of following a definite cropping system. How-
ever, many small-grain producers now include sweetclover as one of
their regular crops and rely on it to provide pasture and forage, to
assist in weed control, and to maintain soil fertility. This is especially
true in the older farming sections in which yields lhavedeclined and
weed problems have become more serious as a resuli of long-con tinued
cropping with small grain.

On the larger farms the acreage of sweetclover needed is compara-
tively small, and many farmers follow the practice of seeding their
least-productive land to this crop for 2 or more years and then shifting
the crop to another part of the farm. In some instances o relatively
short rotation which includes a crop of sweetclover is used on part of
the farm, and when the rotation period has been completed the crop-
ping system 3s shifted to other fields.

The practicability of using sweetclover in small-grain cropping
systems varies widely between the northern and southern portions of
the Great Flains, and largely depends on rainfall and the percentage
of soil moisture lost by evaporation. Cropping systems in which
sweetclover is used are in more general use in Dakota and Montane
areas having an average annual precipitation of 15 to 20 inches and
in which loss of moisture by evaporation is relatively slight, than in
Kunsas and Qklahoma sections which have an average annual rainfall
of 20 to 25 inches but where a tremendous amount of moisture is lost
by evaporation. Becuuse of this difference betiween the two sections
cropping systems for small-grain farms for the northern Great Plaims
aud for the southern Great Plains will be considered separately.
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Ox tEE NomrTEERN GREAT Prains

Beecsuse of more favorable soil and moisture condidions a more
diversified system of farming is followed in the Red River Valley of
North Dakote than in other parts of the northern Great Plains. In
this section the usual cropping systems are those in which sweetclover
occupies the land every 4 fo 6 years, depending on the diversity of
crops grown and the need for pasfure and forage. 1In those sections
in which potatoes are an important crop one of the usual rotations is
as follows:

First year Patataes and corn.

Second year__..........__.._. Small grain—wheat, flex, or feed grains.
Third year Feed grains, seeded to sweetclover.
Foursh year Sweetclover for pasture, hay, or seed.

One modifieation of this system Is to follow sweetclover with wheat
and follow the wheat with corn and pntatoes. Where a considerable
acrenge of sweetclover is grown it is 2 common practice to plow under
part of the crop in June and summer-fallow the land the rest of the
senson. ‘This is an excellent practice on farms on which sow thistles
are troublesome.

On the more typical small-grain farms in the northern Great Plains
it is practicable to have a crop of sweetclover on the land every 4 to 7
years, the frequency of its use being largely determined by variations
n the supply of moisture. Definite cropping systems are the excep-
tion rather than the rule, and there is hbt e unife orinity in the order in
which the various small-grain crops follow sw eetclovel, although
probably wheat is used more than any other crop. It is impossible
to designate a typical cropping system for this section, but one of
the most common in the Dakotas and northeastern Lfontann,, where
the pnormel rainfall is between 15 and 20 inches, 15 as {ollows:

FGUR-YEAR ROTATION

First yvear Wheat, or eorn and wheat.

Second year ) - Wheat, or wheat and fiax.

Third year -~- Feed grains, sceded o sweetelover.
Fourth year Sweetclover for pasture, hay, or seed.

Practically oll possible combinations of this system are to be found.
On farms on which the need for pasture is limifed it is the usual
practice to plow under the second-year crop of sweetclover in June
and summer-fallow the land for wheat. Others cut the second-year
crop for hay, then plow immediately and summer-fallow.

nger rotations, with a minimuin of plowing to reduce the lahor
in preparing the sced bed and to lessen the danger of soil blowing, are
the rule in some sections of Montans in which wheat is the principal
crog» A 5-year rotation followed by a leading farmer, which appears
e wcll adapted to central Montana conditions, is as follows:
First vear Butmer faliow.
Second year Winter whest.
Third year Cern.
Fourth year Spring wheat and vats, seeded to sweetelover.
Fifth year Sweeiclover for hay and pasture.

In this system the land is plowed but once in 5 years, that being
for corn following winter wheat. Following sweetclover, the land 1s
summer-fsllowed with duck-foot eultivators; and i'ollca\ung corn, the
land is disked in prepuration for spring wheat and oats. Corn is
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grown for both fodder and grain, and the cultivation given this crop
is considered the equivalent of summer-fallow in controlling weeds.

In 2 6-year rotation in which the land is plowed but onee the same
sequence of crop is maintained except that oats are stubbled in after
winter wheat. This allows for a larger acreage of spring wheat and
more feed grains. A similar 6-year rotation in which the laund is
plowed twice is suggested by the Montans experiment station ().
This is as follows:

First year__._. ~ Winter or spring wheat or flax in which sweetclover is
seeded.

Second year... _ Sweetclover, for hay or pasture oniy.

Third year Corn.

Fourth year__._ Spriog whest or flax.

Fitth yeor Feed crops, such as oals cui for hay, stubbled in.

Sixth year Summer fallow.

The land is plowed for corn follewing sweetclover, and for summer
fallow following the year in feed crops. Under favorsble conditions
corn does exceptionally well after sweetclover, and the cultivation
given tends to conserve moisture for the grain crops that follow.

Ox TaE ScurHERN GreaTt Prains

Cropping systems on small-grein farms in the southern Great Plains
States are radicelly different from those found in the northern part
of the area. This is largely owing to climatic conditions which call
for different types of secondary crops and to different production
practices. Because of moisture conditions corn is largely replaced by

the more drought-resistant grain sorghums, and sweetclover usually
is seeded slone instead of with a nurse crop. Sweetclover is used to
some extent in cropping systems in central Kansas and north-central
Olklahoma, but in the drier sections of eastern Colorado, the western
third of Kansas, western Oklahoma, and northwestern Texas it rarely
enters into any definite cropping system and is seldom grown except
on low, moist land, or land that has been especially prepared for 1t.

In sections in which moisture conditions will warrant using sweet-
clover in 2 regular cropping svstem, o 5- year or a B-year rotation
appears to be more practicable than one of shorter duration. One
of the most usual rotations found in the hard winter wheat section of
central Kansas and north-central Oldahoms was as follows:

SIX-YEAR ROTATICH

First vear Sweetclover, seeded alone.

Becond year Sweetclover, for pasture aud seed.
Third year Whest or ofher sinall grain,
Fourth year Wheat.

Fifth year ... ... -~ Grain sorghum.
Sixth year Cora or grain sorghum.

In this system sweetclover is seeded alone on corn or grain-sorghum
land. It usually makes considerable growth the first year und may
be cut for hay in the fall. On many farms in this area swectclover is
replacing alfalfs as & bay crop. The second-year crop of sweetclover
is pastured or cut for hay and the land is plowed in midsummer and
prepared for wheat, or plowed in the full and seeded to small grain
the following spring. Many variations of this system were noted.
On some {arms sweetclover 1s seeded in spring grain, used for pasture
and seed the second year, and followed with oats the next spring.
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Usually a volunteer stand of sweetclover comes up in the oats; this
is plowed under in June and the land is prepared for wheat. Another
method is to seed sweetclover after whent by burning off the wheat
stubble and drilling the seed in without further preparation of the land.
On scme of the straight grain farms sweetclover is seeded in wheat
stubble and left {for 2 or more years. It may be pastured, or harvested
for seed, or left unmolested. The land is then brought back into
cultivation and devoted to continuous wheat production for several
ears.
¥ CROPPING SYSTEMS FOR IERIGATED FARMS

Definite crop rotations are followed more regularly in the irrigated
sectious than 1n any other part of the Great Plains, and sweetelover
is particularly well suited to most of the cxopping systems in vogue
on urigated farms. Sweetclover usually is seeded with spring grain
and is either plowed under for green manure or used for pasture or
Tor hay. The place it occupiesin the cropping system largely depends
on the type of farming and the cultural requirements of the crops
that follow it in the rotation.

Alfalfa is a crop of considerable importance on a majority of
irigated farms.  Although used in relatively short rotations on some
farms, it usually is left for 5 to 7 years, or as long as satisfactory
vields are produced, and n regular cropping system which includes
sweetclover is followed on the rest of the farm. YWhen the aifalfa
has to be plowed up a new field is sceded, and the crops are shifted
to mmclude the old alfalfa field in the regular cropping system.

In most irrigated sections of the Great Plains sugar beets and
potatoes are the most important money crops. On some farms only
one of these crops is grown, while on others both crops are of con-
siderable importance, As lend that is to be planted to sugar beets
must be prepared early in the spring, it is seldom practicable to have
beets follow o green-manuring crop. Potatoes, on the other kand,
are planted much later and respond exceptionally well to the use of
green-manuring erops where the lutter can be plowed under early
enough fo permit of planting ot the required time.

In the North Platte Valley in Nebraska, and in irrigated sections
of northeastern Colorado, it 1s 2 common practice to use sweetelover
as o green manure for potatoes. In Montana, in Wyoming, and in
the San Luis Valley of Colorado, owing to the relatively short grow-
ing season, sweetelover is seldom used as a green manure but usuaily
is pastured or cut for hay the second year and then followed with
potatoes or sugar beets.

Cropping systems on Montana sugar-beet farms are varied, one of
the most customary being as follows:

First vear ... ... ___. _. -. - Bmall grain, seeded to swectelover.
Second year Sweetclover for pasture or hay.
Third year Bugar beoets,

TFourth year Sugar boeets,

This system is sometimes extended over 5 to 6 years by including
another crop of beets, or by following sweetclover with potatoes or
beans and then growing two or more crops of beets before reseeding
to sweetclover.
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More or less similar cropping systems are followed in the .North
Platte Valley of Wyoming. In this section, however, several farmers
were using 3-year rotations of whien the following is a sample:

First year Barley, seeded to sweetclov -
Second year_ o ________ Sweetelover for pasture, hoyv, or seed.
Third year Sugar beets and corn.

In some instances part of the sweetclover is plowed under green
and followed with late barley or corn. This is particularly hikely to
be the case when a larger acreage is seeded than is needed for pasture
and hey. Late barley is said to do especially well following a green-
manuring crop of sweetclover.

Definite cropping systems appear to be in more general use in the
North Platte Valley in Nebraska than in the irmgated sections of
either Montana or Wyoming., Cropping systems vary widely in this
section, depending upon soil and the relative importance of the major
crops. - Sweetclover usually is plowed under for green manure if it is
to be followed with potatoes or beans, or is used for pasture if beets
are to follow. When used for green manure the erop is irrigated
about the middle of May, unless there has been ample rainfall, and
is plowed under during the last of the month. Potato planting talkes
place the first week in June, and the sweetclover should be plowed
under at least o week or 10 days before planting so that a satistnctory
seed bed may be prepared. Where potatoes and beets are the major
crops one of the usual cropping systeins is;

First year. .. ... e - .- DBarley, sceded to eweetclovor.
Second year Potatoes.

Third year . Sugar beets.

Fourth year Sugar beets.

Where this system is followed it is the usual custom to irrigate the
young seeding of sweetclover soon after the grain has been removed.
This stimulates a rapid growth of the first-year clover crop, which is
cut for hay late in the fall. On some farms beans instead of beets
are used for the fourth year. When potatoes are not included, beans
are usually grown as the first crop after sweetclover; and when
neither potatoes nor beans are grown, the second-vear crop of sweet-
clover is used {or pasture and is followed with two or more successive
crops of beets.

An extensive potato producer in the Scotts Bluff locality has
adopted & 5-year cropping system in which potatoes and barley are
alternated as follows:

First year __. . . ... oo .acar..-.._. Darley, sceded to sweetclover.
Seeond year... .. .. ... ..i-eiceee---.. Potatoes,

Third year__ ... .. .. ... (.ce.__uwo... Barlay, sceded to sweetelover.
Fourth year__. e e e Sweetelover for pasture.

Tifth year Potatocs.

Potatoes are alternately grown after a green-manure crop of sweet-
clover and after a crop that 1s pastured tluough the second year by
sheep and lambs. Shghtly better yields are reported for the crop
{ollowing green manure.

A leading bean grower in this locality uses the following 5-year
rotation:

First yeavo._... . . __... ... . .... Barley, sceded to sweetclover.
Second vear. . . e . Beans.

Third year._. e . Potatoces,

Tourth year.._.__.._..._.. _........... Beans,

Fifth yenr Beans.




SWEETCLOVER IN GREAT PLAINS FARMING 49

Three crops of beans and one of potatoes are grown affer a crop of
sweetclover has been plowed under for green manure. This man
reports an average yield of 40 bushels per acre for each of the three
bean crops. This is more than double the average yield for the
county. Potato yields are said to average 300 bushels per acre,

In general, cropping systems in the trrigated sections of north-
eastern Colorado are quite similar to those in the North Platte Valley
of Nebraska. In the potato sections this crop usually follows sweet-
clover that is plowed under green, and beets, potatoes, or corn follow
sweet clover that has been pastured the second year. In some sec-
tions canning peas are of considerable importance. The simplest
and probably the most common cropping system followed in this
section is:

First year Barley or canning peas, seeded to sweetelover.
Second yvear___ . .o-..- .- Potatoes.

Third year. ... ... . Bugar beets.

Fourth year______._._ .- SBugar heels.

This system calls for a erop of sweetclover being plowed under green
for potatoes. Where potatoes are not grown, some farmers plow
under the first-year crop of sweetclover in September and plant the
land to sugar beets the following spring; others plow under the second-
year crop of sweetclover as soon as it starts growth in the spring and
follow with beets. On some farms corn is grown as the first erop
following sweetclover that has been pastured. For farms on which
canning peas or field peas are of sufficient importance to occupy &
regular place in the cropping system the following rotation is recom-
mended by the Colorado extension service (8):

First yvear . . - .. .. Corn or potatocs.

Second year._.. . ... .. ... Bugor beets,

Third year,.. ... . . .. . . Bmall grain.

Fourth vear... . ... .. _.._._... . Canning peas, secded to sweciclover.
Fifth year uee oo ovae. - -.... Swectclover for pasture.

In recommending this system it is assumed that approximately one-
sixth of the crop lund is in alfalfa. When this is to be plowed up, a
new field is seeded to alfalfa, and the rotation is shifted so that corn
and potatoes follow the old alfalfa. The acreage of potatoes or beets
can be increased by reducing the acreage of corn.

SWEETCLOVYER IN THE SAN LUIS VALLEY

The San Luis Velley of Colorado is not in the Great Plains proper
but is included in this study because sweetelover probably is more
importent and is used more effectively in this district than in any
other district of the State. A rother unique agriculfure has been
developed in this valley. The soiis are naturally deficient in organic
matter and contain considersbie alkali. Sweetelover corrects both
these difficulties to & considerable degree. It has become a common
practice to grow sweetelover as the first crop on raw land before
planting to other crops, and then use this crop in the regular eropping
system thereafter. ‘The importance of sweetclover in this valley is
indicated by the fact that on the farms studied an average of 78.6
acres per {arm, or slightly more than one fifth of the total {farm area,
was in sweetclover. (See table 25.) Approximately one third of the
acreage of sweetclover was used for pasture, and nearly as much wes
harvested for hay. The feeding of beef cattle and lambs are impor-
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tant enterprises in this district; hence the need of abundant pasture
and forage.

In genersl the cropping systems are simple and comparatively uni-
form. Three-year systems predominate, although on some farms
4-year and 5-year rotations are followed. The most common rotation
practiced on the farms studied was as follows:

Iirst year Barley or pens, seeded to sweetclover.
Second year Sweetelover for pasture, hay, or green manure.
Third year Patatoes, or potatoes and sugar beets.

Barley and field peas are the principal grain crops. The second-
year crop of swectelover is used for pasture or hay, and the second
growth 1s plowed under, or the first growth is plowed under as a
green-maniire crop about the time it begins to bloom, to be followed by
potatoes or sugar beets. On some farms barley is followed by peas
with sweetclover secded in the latter crop, thus making a 4-year
rotation. On other farms potatoes and then sugar heets follow
sweetclover.

Alfalfa is an important erop in this distriet and usually is left to
occupy the land for 4 to 6 years. When plowed up, it is followed by
potatoes for 1 or 2 years, and then the regular rotation is continued.

DISADVANTAGES OF SWEETCLOVER

In spife of its many desirable qualities sweetclover has its disad-
vantages under certain conditions. The danger of bloat from pastur-
ing sweetclover and the matter of sweetclover peoisoning from feeding
damaged sweetclover hay have been discussed.

In a few instances farmers reported some difficulty in getting cuttle
to graze sweetclover when turned on the crop for the first time. This
is not generally considered a serious disadvantage, however, as cattle
usuelly overcome their first dislike for the plant after a few days.

As sweetclover seed will remain viable for several years, when o
crop has been allowed to meture seed some volunteering is likely to
oceur in succeeding erops on thal land over a period of several years.
This may not be particularly detrimental in general farming, but on
farms on which seed of alfalin, red clover, or millet is produced for
market it is highly objectionable. This is particularly irue in sections
in which certified alfalfa seed is being produced.

Sweetclover plowed under late in the fall of the first year is not
killed and usually volunteers from the erowns the following spring.
This is a serious objection in many sections in which farmers prefer to
fall-plow land that is to be occupied by corn or small grain the follow-
ing year. Some farmers claim that if the first-year crop is plowed
under about September 1 no difliculty will be encountered. = This elaim
is substantiated by the Iowa Agricultursl Experiment Station, where
Hx % ¥ it was found that plowing September 1 was cffeetive in
liling practically all of the clover but at & great sacrifice in organie
matter and nitrogen’™ (2).

Objection is sometimes raised to sweetclover volunteering on canal
and ditch banks in irrigated sections, This is not a serious matter,
however, since sweetclover is merely replacing various weeds which
might become {ar more serious.

n dry-farming secctions sweetclover is somectimes detrimental to
the next succee(Ting erop beecause of its propensity for exhausting
soil moisture, but this usually is more than oflset by later benefits
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if it is not grown too frequently on the same land. Farmers in the
drier sections state that for most satisfactory results sweetclover
should not occupy the land more frequently than once in 5 to 7 years.
Wild hay is an important crop on low, moist land in many sections
of Nebraska and the Dakotas, and volunteer stands of sweetclover
often become & nuisance in the native meadows. The second-vear
growth of sweetclover matures by the time the native grasses are
ready to cut, and the rank, coarse, woody clover stems are highl
objectionable in the native imy. Farmers who are confronted wit
this difficulty find that mowing their meadows early for several years
tends to eradicate most of the sweetclover by preventing it from

maturing seed.
SUMMARY

Because of its many uses and its adaptability to a wide range of
soil and climatic conditions, sweetclover is better suited for use on
Great Plains farms than are any of the true clovers. It isresistant to
extremes of both temperature and moisture, and will thrive on most
soils of the area. Iiwill grow on land that is too wet, or too deficient
in fertility, or too alkaline, to produce other crops successfully.

In the more humid sections nnd in irrigated sections sweetclover
psually is seeded with a nurse crop of oats, barley, flax, or spring
wheat in the northern part of the Great Plains, and with spring grain
or in winter wheat in the southern sections. In the drier sections,
seeding with a light seeding of grain, or without & nurse crop on clean,
well-c{irmed land is more likely to result in obtaining and holding a
stand.

Seeding costs are relatively low. Since the seeding usually is done
with the regular farm equipment the only “cash cost" is {or seed,
and at present low prices the seed cost should not exceed 50 to 75
cents per acre. If the sweetclover is seeded with spring grain the
amcunt of man Iabor and power used is negligible. Seeding alone on
specially prepared land requires from 1 to 3.5 hours of man labor
and from 4 to 7 hours of horse work per acre.

Sweetelover is an extremely valuable pasture erop and during the
grazing season will carry more livestock to the acre than will any
other pasture plant commen to the arca. It is pastured with a
classes of livestock, but is more generally used for cattle and sheep.
It noticeably inereases the flow of milk and for this reason is especinily
valuable for milk cows and for ewes with lambs.

Cattle and sheep sometimes bloat when pasturing on sweetclover,
although the danger is less with this crop than with alfalfa, red
clover, or alsike clover. The danger of bloat exists, however, and
precautions should be taken to guerd against the trouble. Bloatin
1s more likely to occur in the more humid sections and in irrigate
pastures where moisture conditions are favorable for producing a
rank, sappy growth of clover,

Sweetclover is an important hay crop in many sections of the Great
Plains. In North Dakota about 30 percent of the total production
of tame hay is sweetclover. In the southern part of the area it is
the usual practice to use the first-year crop for hay; but in the north-
ern Plains States the first-year crop seldom attains sufficient height
to be cut for hay, and the second-year crop is utifized for this purpose.
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Sweetciover has about the snme feeding value as elfalfa when properly
handled, and in some sections it is  more dependable hay crop.

A disease known as “sweetclover poisoning”’ sometimes develops
in cattle, particularly young animals, that are ied on spoiled or moldy
sweetelover hay over an extended period. This usually may be
avoided by altermmating other roughage with sweetclover hay over
pertods of a week or 10 days.

The production of sweetclover seed for market has decreased
since 1927, largely as a result of a sharp decline in prices. North
Dakota leads all States in seed production and normally produces
approximately 30 percent of the fotal United States crop. South
Dalkota, Nebraska, and Kansas, in the order named, rank next as
important seed-producing States of the Great Plaing,

Most of the seed is harvested with n grain binder and threshed
with an ordinary grain separator equipped with a speeial huller
attachment. Oun some farms a straight combine is used for harvest-
ing, but this implement is not generally satisfactory because of the
heayy loss of seed from shattering and the large percentage of broken
stems, immature seed, and other green material that is mixed with
the seed. Cutting with a windrower and threshing with “pick-up”
and combine is reported as a satisfactory method when such equip-
ment is available.

Seed yields vary widely and range from 1 to 18 bushels per acre,
the average being between 4 and 5 bushels per acre.

Sweetclover improves soll fertility by adding quantities of nitrogen
and organic matter to the soil. It also improves the mechanical
condition of heayy clay and gumbo soils, making them {riable and
more casily tilled. The large, deeply penctrating roots tend to
break up tight, impervious subsoils, thus improving aeration and
drainage and increasing the ability of the soil to absorb and retain
moisture.

When moisture conditions are favorable, yields of practically all
crops arc increased by the use of swectclover in the cropping system.
Records show thet the use of sweetelover increased corn yields from
38 to 72 percent; wheat yields from 48 to more than 100 percent; and
oats yields about 100 percent. Cottorn yields have been incrensed
from 50 to 150 percent by having the land in sweetclover from 2 to
4 years. In irrigated sections sugar-bect yields have been increased
35 to 40 percent, and potate yields 25 to 56 percent, through the use
of swestclover.

Sweetclover may be fitted into almost any cropping system com-
mon to the Great Plains, and may he grown in either long or short
rotations. In sections in which a diversified system of ﬁlrming is
followed, if usually is grown in reguiar rotation with other crops and
is used for pasture, hay, or soil improvement. In sections in which
the rainfall is limited or uncertain, it is more commonly grown for
pasture or for hay for several years on the same land, or it is grown
once every 4 to 7 years, in rotation with small grain.
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