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Introduction

Sweelclover is a native of Asia Minor. 1n the 1700s, it was introduced into
North America where it was considered to be a weed for nearly 200 years. Since
875, it has been recognized as a valuable forage crop.

Sweetclover 1s a fast-growing legume that is valuable for soil improvement,
silage production, and nutritious pasturage. It is also a source of nectar and pollen
for honey production. It is a biennial, that is. it lives through only one winter so it is
useful in short rolations. Sweetelover is drought resistant and is particularly well
adapted to the drier areas of Western Canada.

Sweetclover has some disadvantages as a crop. Itis susceptible to infestation
by the sweetclover weevil, which oflen destroys new seedings. It is highly
sensitive to 2,4-D herbicide drift and althoughtis not killed, its leaves and stems
become distorted and it may shed its leaves and flowers. Livestock find sweet-
clover less palatable than other legumes and they may develop “sweelclover or
bleeding disease™ wlien fed an improperly cured swecetclover forage for 3 weeks or
more. Volunteer sweelclover plants may develop on land sown to sweetclover
because seeds are often too hard coated to germinate in the first season and they
remain in the soil for many years.

Characteristics

Swectclover is a sweet-scenled, upright. broad-lcaved legume. The plants
have many stems and branches. The leaves are 1.3-2.5 ¢n long and consist of
three leaflets, which are mostly saw-toothed along the edges. In the seedling year,
plants develop (o a height o 30-91 ¢m. In the 2nd year, growth develops from the
base and at maturity plants average 1.2—1.5 m jn height. Also in the 2nd year,
{Tower racemes grow from the axils o the leaves and produce many florels, each of
which may develop a seed pnd comtaining one and somelimes two seeds.

There are two common types of sweelclover, white-[lowered and yellow-
flowered. The yellow-{lowered sweetclover is shorter, finer stemmed, and {iner
leaved than the while-flowered type. It flowers earlier and has spreading growth
and purple-flecked seeds.
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Adaptation

Sweetclover is winter-iiardy and grows throughout Western Canada. 1t is
most productive on fertifc. welldrained clay and clay loam soils. However, il can
be successtully crown on sundy louins and heavy clay soils. and ou Gray Luviso)
soils. It can also be grown on saline “wihite alkali™ soils. which are unsuitable for
cereul crops. Sweetclover frequently thrrves along roadside ditches where there iy
a good moisture supply, and i reseeds itse!l when lett uncut or ungrazed.

Sweetclover should not be sown on land that i« subject 1o Hooding or on acid
soils.

Varieties

Pofara

A while-blossomed, Bicnmal varicty of Melilows alba Desr.. Polara, was
developed by the Rescarch Station. Saskaloon, and heensed i 1970, 1t contains
only trace amounts ol counrarin, whereas all other varienes of sweetclover trown
in Canada have high Tevels of the potentially harmfuf substance. The low-
coumarin variety Poliara produces forage with no danger ol causing sweelclover or
bleeding discase in Farm hivestock. which is discussed in this publication under the

heading of “Sweetclover disease.™

Yukon

This vellow-blossomed. biennial variely of Melilotus officinalis (L) Lam.,
Yukon, was developed by the Research Station, Saskatoon, and licensed in 1970,
Yukon is a winter-hardy strain ol Madrid sweetclover. [t was developed by natural
selection from an orizina! ntroduction of Madrid in 1950, which was grown
through consecutive zenerations in northern Saskatchewan. As a geneval-purpose
varicty it has excellent secdling vigor lor casy establishment. is winter-hardy, and
produces high yields of tornue and seed.

Norgold

Norgold is a low-coumarin, yellow-blossomed. ennial cultivar of sweet-
clover. It was licensed in 1981 by the Research Station, Saskatoon. It is the first
low-coumarin cultivar of yellow-blossomed sweetclover (0 be developed. Be-
cause the plants contain only trace amounts ol coumnann, as in Polara. use of this
cultivar avoids any potential problem ol the hemorrhagic condition known us
sweetclover disease. Farmers and ranchers in North America have shown a strong
preference for yellow-blossomed sweetclovers. und Norgold is typical of this
species with its finer stems. [iner leaves. and earlier flowering than the white-
flowered cullivars. Also, Norgold has been lound o be substantially higher in
forage und seed yicld than Polara, the only other low-coumarin cultivar available.



Theretore, Norgold is expected o replice Polara and scrve as a low-coumarin
equivalent ol the yellow-hlossomed cultivar Yukon

Seeding

Usce only pedigreed seed ol a vaniety reconunende:d for your area. The usc off
pedigreed seed ensures hiph-quality sced that has good germination and iy free
from weed seeds. Choosing arecommended varicty provides maximum yields and
CCONOMIC Teturas on your investiment.

Sweetclover his i hurd seed coat. so that only a few sceds germ®nate etich yea
when itis growing matwaily. Unless this secd coat s chipped or otherwase broken.
moistire cannol enter and the sced does not perminate. Sweetclover seed niust be
scaribied belore seeding. Sced comipanies sell only scarilicd swectclover seed.
Sweelclover produced and sold by 2 tarmei cun be searified with u grain crusher by
adpusting e plutes so that only a very small amount of sced i~ ground.

Sweetclover shoald be seeded on clean, summerfullow land. Before seeding,
hurrow the land once or twice to ensure a firm. well-packed seedbed. The seedbed
must be firm (o ensure shallow seeding. and also to povide better moisture
conditions near the soil surfuce. The secd should be sown at @ depth of less than
2.5 cm. Depth control attachments are particularly nsetul to ensure shallow
seedig. One of the most common causes of failure in new seedings results hom
seedin too deep (luable 1).

Table L. The effect of seeding depth on emergence and establishment of a
sweelclover stand

Depth off No. ot
seeding Emergence days for
cinl “ emetgence Characteristes of stand
.3 98 4 very uniform, strong stand
2.5 NS 5 very uniform. fairly strong stand
38 46 6 fairly uniform, weak stand
5.0 20 7 uncven, very weak stand
6.3 2 Y very uneven. secdlings
ycllow and snindly
7.5 0 -— NGO ENICreChive

For purposes of hay . silage. or soil improvement. seed sweetclover ata rate of
9.0- 11,2 Kgchaand inrows 13- 20 em apart. Sceds muy be broudcast il moisture
conditions are excellent. However, this practice is not recommended because the
surlace soil seldom rermsing moist fong enough for the seeds to germinate and
beconie established. For seed production seed al avate of 3.1 4.8 kp/huin rows
61 <1 cm apur



Purpasc of crop Row spacing Sceding rate

i cm koha
Hiy. silage, sor! improvement 15 20 9.0-11.2
Seed G1 9l 3.4-4.5

Sced sweetclover as carly as possible in the spring. Burly sceding takes
advintace of favorable moisture comditions and allows the sweetclover seedlings
i enierze and become estiblished before weed growth begins. Fall seeding of
sweetclover is not recommended,

Usingg a compamon cmopas up to your own jndement. Keep in mind that a
bener and stronger seedling stand usually cesults when a companton crop is not
ased. However, il yau ddo plant a compuion crop. sow it ane-half or less the

stoperaton. this fucther packs and M the sotl Then seed the
sweelctover at the required shallow depth, caher crosswise or in alternate rows. o
minimize computition hetween the more vigoroas companion crop seedlings and
the delicate forage secdlings

prorrnad gate as u hir

The sreatest obatactes o successiul seedling establishment of swectelover are
weeds and weevilss whiich e discussed in detail Tater in this publication.

Inoculate cach new sexding to provide the proper nitrogen-fixing bacteriu.
Sweectclover and alfslla nse the same type ol invculant. culfure A

Weed control and fertilizers

Swectctover is very susceptible to all the known hierbicides used for control off
woud-Jeaved weeds. Hlenee, cvery elffornt shouid be given fo miniiize weed
crowth and competition by cultusd methods as described previously. The follow-
e well-establshed practices will give 1the sweetclover seedlings maximum op-
portumity to estublish and develop vigorous seedlimes before the sprine (lash of
veeed erowth ocoin

Sced on clean sumierty
Prepare the seedbed well sl firm the sonl by packing
Seed shudlow . fess than 2.5 ¢m
Sced as carly as possible in the spring
[ considerable weed growth oeenrs o L companion crop bas been used. i
should be mowed offorotherwose harvested curly (nodates than July o remove the
top promth und aflow the sweetclover o grow vigoroushy until the 0l rosts oceur.
e widely spaced rows Tor seed production. weeds can e controlled by callivaton.
Svme weeds, such as green foxtail and wild ous, can be successfully
controlled by herbicides. Please consult your docal sgnculaal authority for
SPCCHTIL r2oaiiie Oaalions cin crnine herbicides.
Althouh no postemerzence hierhicides kave been lound Tor control of byoad -
feaved weeds i swearclover. the woters bive found some preenerzenee herbi-
cidles 1o effect good weed control without havining the sweerclover seedlings.

Sweetclover is a fegume und obiains 18 nitregen requiremients by nitrogen
fixatton in the root nodules. However, in certain areas it may be necessury 1o apply
phosphorus. potassiun, or sulfur. For rnore specific recommendations, have your



soil tested and consull yowr nearest Agrologist representative. Most provinees
prepare and distribule an annual bullctin on the most recent fertilizer and weed
control recomnwendations.

Crop uses

Seed production

Sweetclover can be grown (or seed on cither dry or irrivated land. Spaced
rows or sohid stands may be used. For pedigreed seed production. spaced rows are
preferred o permit caser roguing ol weeds and off-type plants.

Honey bees are essential for pollination 1o assure seed setting. Three to five
colonies are needed for cach hectare. 11 you depend on natural pollinators. the
yields may he 56 - 1127 kpha. whereas il you use honey bees the yiclds can be
560-785 ke-ha (I'g. 1.
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Fig 1. The effect of honey bees on seed yields of swectelover Letr, with no bees, the vield
was 56 kg/ha: right. with pollination by bees. the yiekl was 560 kg/ha.



Sweetclovey is especially sensitive to some herbicides. Flower drop resulls
front herbicide drift of spray or dust. Growing tips of branches become distorted at
bigher concentrations ol herhicide drilt. Plants may lower after such damage but
the sced crop may be too late to mature.

Sced pods lum brown, dark gray., or whitle when matwie. s eritical to swath
when two-thirds ol the sceds are mature. Wathin a week most of the immature pods
ripen n the swalth. so that the crop can be picked up with o combine. Sceds drop
laster as they mature wad @ crop may be lost by delayed swathing or by a wind
storm. The swath is usually very Hully and may not feed well into the combine.
Swath and pick up the seeds when they are damp such as in ety mornuy, (o lose
fewer sceds from pod drop. Use a slow eyhnder speed and wide clearance of
concaves ta avoid shelicd or broken seed and (o oblain imaximum seed yiclds The
hulls should also be left on because this makes cleaning the seeds easier (Fig. 2).

g, 207 Che Bl sbould rensade o the seed i properly harvested sweeiclover Lefe, properly
urvested: sighe. improperly harvesied: arrows pomnt o seeds without hulls

Silage

Sweerclover should be cat for siluge ut the 10-20% bloom stuge of flowering.,
Moisture content should be from 63-72%, Swectclover should be conditioned and
lie in the swath Tor 2 or 3 hours on a sunny duy. or longer on a dull duy. before
cuting with a forase havvester. When the siluge pieces are 1.3 ¢m long and a
squeczed handlul slowly breaks apart when hand pressure is released, it is ready
for ensiting. Il the squeczed handful talls apart when pressure is released 1€ is oo
dry. and ifitstaysina lirm ballitis too wel. Silage needs firm packing as soon as it
is placed in the silo to ehmumnate air. to asswe rapid lermentation. and to avoid
spoilage. The silo should be filled as quickly as possible 1o linnt spoilage. The
surfuce Tuyer should be ol unother forage that 18 less susceptible 1o mold than



sweelclover. Place a plastic cover over (the silo us soon as it i filled. Spoilage of
sweelchover silage is dangerous because of the problem of sweeiclover or bleeding
disease. which 1s discussed later in the seetion on “Swectclover disease.”

Sotl improvement

Sweetclover ts one ol the best legumes for soil improvement. The widely
branclicd. deeply penetrating taproots open up the subsoil. Fheaoots use nutrients
not availuble to plants with shillow roots, When swectelover plunts decay. (he
netrients 10 the roots are released for use by other crops.

When propetly inoculated. sweetclover coniribuies considerable organic
matter and nitrogen (o e soil. When plowed under in the vear after seeding. the
succutznt top prowth ynd the Heshiv, heavy roots decay rapidly. This miproves
acration, drainige, and the zeneral physical condition ol the soil.

Plow under when sweetclover plants are about 15 ¢m high in the year after
seeding. Lale plowing adds more organic matter, but if the growth is heuvy the
surlace soth muy drv out and the organic matter may break down slowly. Release of
nitroeen (o the succeeding crop reguires activity of the sonl microflora und late

breaking will nat dllow wdequiie time for decomposttion and nutrient ielease.
Heavy growth of sweetclover. when plowed undernay form an insulation layer
that prevents root penetration and good establislimert ol the crop lollowing the

swielelover.

Saline “white alkalt” soils

These problem soils have o bigh soluble-salt content and usually poor surfuce
drainage: they require soil-improving crops such as sweelclover. High-phosphate
fentilizers are needed 10 assure establishinent and sood production iy the swecl-
clover, whiich is plowed wiider in ity Ind year to add organic matter and nitrogen as
discussed previously under “Soil imiprovement.”™ Onc or lwo vereai crops nuy be
harvested betore swectclover s sceded weain on the less saline arcus. The holily
saline wreas should be sown permanenily with the high salimty-tolerant foragzes
such as tall wheatgrass or slender wheatgrass.

Bee pasture

Sweetclover is an exeellent source ol nectar and pollen lor honey bees It
produces pood yiclds of tngh quality honey. To assure continuous blossem for
bees, management is required. By using Yukon. an early blooming variety, and
Poliri. a luter-Iloonung variety. you can extend the period of Mower and nectar
availuble Tor hees. Adso. by cutting back carly srowth you can deluy onset of
Mowering and extend the nectir-producing capabihty ol the crup




Pasture

When properly manased, sweetclover supphes fach yields of nutritious,
succulent [epume pasturag: with little or no danger of bloat. Some legumes are
more palatable and more productive and can withstand grazing better than swecl-
clover. Plants that are 25-38 ¢m high provide cood pasturage, whereas tuller
pliants become course, woody. und unpalatable. Plants that are less than 25 ¢m
high should not be grazed: production would be severely limited because regrowih
docs not develop from the huse, but only occurs from the branches of developed
stems.

Hay

When sown incurly Miy on fallow or on adequately lertibzed stubble in arcas
of sulficient rainfall, sweetclover provides more natritious leed i the seedhng
year tun any other legume or perenmal Torage. Second-year production is not
adversely affected if o hiy harvestis taken in late September of the scedling year.

Sweetclover, however, is nol considered a pood hay crop. When cut just
betore blossoms appear und il properly cured. it makes a fairly good hay . but at this
tine the stems are succulent, high in water. and hard 1o dry sufficicntly for safe
storuge. The mowed or swethed hay requires Ircatment with a condiboner atlach-
meni. When hay is lelt for the stems to dry out to o sale moisture level, the leaves
dry. become brivtle, wnd saatter badly. 1 you deliay cutting, the proportion of
coarse stems (o leaves inccases and [eeding value decveuses. Such plants are
tough, woody. und rather unpalatable to livestock.

Discases and insects

Swectclover grown m Canada is Luirly [ree from senous discase problems.

The sweetclover weevil is the mam msect pest of sweclclover grown in
Waestern Canada. Damage is most severe in the spring in new seedling stands.,
particularly indry years when srowth is slow and estubbshmentas dif ficult. A light
weevil infestation at this e can severelv thin or completely destroy o stand.
Frequentiy whenacompunion crop has been used the farmer may be unawive that a
stand has bean destroyed by weevils until after the companion crep hus been
harvested. Check lor weevil damage to the seedlings growing under a canopy., as
well i i early spring when the maost severe damagee may occur. Inlate summer or
carly fall, new adolt-gencition weevils may move inte scedbing stands from

2nd-vear stands that hoave heen harvested for seed or plowed under after a hay crop.
tn this cose dumage is most noticeahle wlong ficld margine, in 2nd-yea stands of
sweetclover dunnge from the weevil (hig 3) is penerally smul? becuuse the plants

row so o vigotoisly. Only a very heavy intestation of weeviis can thin and stunt
ther. Hecause of the potential movement ol weevils from 2nd-year stands, sow
new stands as fai away us possible from 2nd-year stands.



Fig. 3 Typical symptams of damage [rom swectclover weevil

Control ol the sweetclover wervil can be carned out by certarn agronomic
practices and by inseciicides:
® Sow high-quality, scarificd sced into « firmy, moist seedbed at a depth of less
than 2.5 ¢cm.

® |ocate your new scedling stand as far as possible from 2nd-year stands.

® Waurch for sirms of weevil damage in the spring and then i aid-summer, and
apply a reconmmended insecticide as requived.

® Shallow-cultivate, plow, or lill 2nd-year ticlds as soon as harvested 1o destroy
the new papulation of weevils 1n the soi).

Occasionaily damage 10 scedling stands may also occur from cutworms and
grasshoppers. Cutworm damage can be detected when the seedhings wilt and dic
becausc they have been cul ol below pround or at the surlace. or compleltely caten
oft above ground. Grasshopper dumage is easily detected by observing large
numbers of grasshoppers in the Neld. [n either case. il the infeslation is damaging
the stand. apply the recommendced insecticide as required.

Sweetclover disease

In poorly preserved swectclover huy o silage. coumarn may chunge to
dicoumarol, a polent anlicoagulant. When caten by furm livestock . dicoumarol in
spoiled sweetclover forage interferes with normal blood clotting and causes an
often futa) condition called sweetclover diseise. The blood ol affected animals
loses it norinal ability to clot and livestock may bleed to death from the slightest
injury, either internally or externully.
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Although most sweetclover forage is safe for feed. improperly cured and
moldy forage should be used with caution. Samples from such Jorage should be
sent 1o the nearest Feed Testing Luboratory for a chemical analysis of dicoumarol
content. Sweetclover hay or sitage containing dicoumarol should rot be fed to farm
livestock. However, if (bis represents a large cconomic loss, you may lessen the
danger of loss of antmals from bleeding by feeding the sweetclover for 10 days,
followed by 10 days with some other forage. Also. severely spoiled parts of
sweelcltover forage should be removed and disposed of in a sale place away from
farm animals.

If you Nnd sweetclover disease in your herd, immedialely stop feeding with
sweetclover forage and consult your ncarest veterinarian. He may alleviate the
condition by massive doses of some K vitamins.

The use of low-coumarin varieties of sweetclover, such as Polara and Nor-
gotd. eliminates the problem ol sweetclover disease. They contain only (race
quantities of coumarin, the precursor of the anticoagulant dicoumarol. Hence no
degree of spoilage or improper curing can lead to sweetclover disease from such
low-coumarin forage.
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