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Foreword
No other state in the Union has a longer history of sustained

use of Ladino clover as a pasture and seed crop than Oregon. First,
its value for forage was recognized. Then came a realization of its
seed producing possibilities. In fact, the early growers of Oregon
Ladino clover seed became so enthusiastic over this new legume that
they developed a surplus supply of seed before they had an outside
market. They met foreign competition by producing high quality
seed under strict certification rules to maintain varietal purity, and
by working cooperatively in the development of outlets for their seed.

For twenty-five years or more the use of Ladino clover for
forage was chiefly confined to the irrigated lands of the West. In
Oregon, as in neighboring states, it became the most important legume
for improved irrigated pastures. During the past decade, however,
Ladino has advanced in a lush green tide into other areas of the
United States where adequate moisture is available during the
growing season. The diversity of its uses, its high carrying capacity
for all classes of livestock and poultry, and high nutritive value have
combined to increase the popularity of Ladino clover and enlarge
the demand for seed.

This bulletin presents information on the adaptation and cul-
tural practices for Ladino clover in western Oregon. It is hoped
that this publication will help in promoting a wider and more effec-
tive use of this extremely valuable legume in this area.

Dean and Director
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ADINO WHTTE CLOVER, trifolium repens, variety Ladino,
a native of northern Italy, also known as giant white or Italian

white clover, is a large variety of the white clover common in lawns
and pastures. It is a perennial of medium long life, having short tap
roots and prostrate fleshy stems that produce fibrous roots at the
nodes.

The leaf stalks are long and each carries a single leaf having
three large leaflets. The flower heads, borne singly on long stems,
are similar to those of ordinary white clover but less numerous and
are two to four times larger. Ladino clover usually makes a growth
of 8 to 12 inches in height compared to 4 to 6 inches for common
white clover, when grown under similar conditions. Ladino is not as
hardy as common white clover. The seed is indistinguishable from
that of other white clovers.

Growing Condifions
As Ladino clover is not a deep-rooted plant, it makes its best

growth where there is a constant but not excessive moisture supply
in the surface and subsurface soil. It can be grown on rather shallow
land provided this land is well supplied with lime, phosphate, and
moisture. A larger growth is obtained on the more fertile and deep
soils well supplied with moisture during the growing season. This is
the case with all clovers.

In western Oregon under irrigation, or where there is abtindant
moisture, this clover makes especially vigorous growth on soils rang-
ing from sandy barns to the medium heavy types. Under these con-
ditions spring, summer, and fall growth is almost continuous.
Ladino is no more tolerant of wet soil conditions than common white
clover, and it is especially unsuited to soils that remain saturated
during the growing season. On the higher, drier soils the spring and
early summer growth is rapidand quite heavy, but as soon as the
- Senior Agronomist and Associate Agronomist, respectively, U. S. Department of Agri.
culture, Division of Forage Crops and Diseases, Bureau of Plant Industry, Soils, and
Agricultural Engineering. Both men are stationed at Oregon State College.

Note: This bulletin is revised from and is to supersede Station Circular 161, an earlier
report now out of print.
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soil dries out, growth is rapidly reduced. During late summer and
early fall little forage is produced without irrigation. Growth through
the late fall, winter, and early spring periods is slow, particularly
when temperatures of 30 to 40 degrees hold the plants in a semi-
dormant condition. Growth stops when temperatures go below 25
degrees. Experimental observations show that if the soil is dry and
frozen and unprotected by snow, continued periods of low tempera-
tures may result in winter injury, particularly if there is overgrazing
during late summer and fall. Less winter killing is experienced when
the clover is grown with grass than when grown alone.

Preparation of the seedbed
Soil preparation for Ladino clover should produce a fine, firm,

weed-free seedbed. If the field is to be irrigated by flooding, it will
be absolutely necessary to have it well leveled previous to seeding, so
that the water can be distributed evenly and with as much speed and
economy as possible. High places that get insufficient water soon lose
the Ladino when grazed. In low places where pools of water accumu-
late, the clover drowns out.

The use of sprinklers or perforated pipe for irrigadng is prov-
ing very satisfactory on uneven land and where there is not sufficient
water for flooding.

Ladino clover is not a deep-rooted crop, but it thrives best on deep
soils well supplied with moisture. Shallow land can be improved for
clover-growing purposes by the proper addition of lime and phosphate.
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Early preparation of the land to free it of weeds and assure a
well-settled condition is important. An ideal seedbed is obtained by
fall plowing followed by light working of the surface soil in the
spring. If the seeclbed appears to be too loose, which is a common
occurrence, it should be rolled before seeding to prevent planting
the seed too deep and to aid in uniform and rapid establishment of
the seedlings.

Use only good seed
Because Ladino clover seed can not be distinguished from that

of common white clover, certification is necessary to maintain pure
seed supplies. The field inspection required in certification provides
a means of accurate identification. Growers are advised to use one
of the two grades of certified Ladino seed.

Brun TAG: Not more than 0.1 per cent common white clover
in the field on field inspection. Threshed seed shall be plump, not
less than 99 per cent pure, contain not more than 0.3 per cent of weed
seed, and not more than 270 seeds of any single crop with not over
0.3 per cent total other crops and not more than 36 buckhorn,
sorrel, or dock seeds singly per pound, with not over 72 total seeds
per pound.

Blue Tag seed is recommended for the use of seed growers and
others desiring the highest quality of seed.

RED TAG: Not more than 2 per cent common white clover in
the field. Threshed seed shall be reasonably plump, not less than 98
per cent pure, contain not more than 0.5 per cent weed seed nor more
than 2 per cent inert matter, and not more than 180 buckhorn, sorrel,
or clock seeds per pound with not over 360 total seeds per pound.

Red Tag seed is recommended for pasture purposes.
Noxious weeds such as dodder, Johnson grass, quackgrass,

camelthorn, white top, blue lettuce, bladder campion, wild morning
glory, Canada thistle, knapweed, and marsh elder are not permitted
in the seed of any certified grade.

Seedings sown primarily for seed production should be made
only with Blue Tag quality seed. Until Registered seed is available,
seed growers are advised to plant only those Blue Tag lots recom-
mended by the Seed Certification Service. Red Tag seed may con-
tain some common white clover or alsike clover seed that is insepa-
rable from Ladino and also various amounts of weed seed and inert
matter. This grade is satisfactory for pasture or other forage pur-
poses.
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Two planting methods
Planting is usually done by broadcasting, followed by light har-

rowing. A clover-seed drill that can be gauged to sow shallow and
evenly in rather small amounts is an excellent implement to use.
When a drill is used the seedbed should be well firmed. The seed
should not be covered more than one-half inch deep. Shallower
covering is necessary on heavy clay soils.

Five or six pounds of seed per acre planted alone is sufficient
if the land is well prepared and comparatively free from weeds.
When sown in combination with other plants the amount of Ladino
seed is reduced to 3 to 4 pounds per acre, depending on the amounts
and kinds of other seeds in the mixture. When soil and moisture
conditions are known to be especially favorable for Ladino growth,
it may be desirable to plant at rates of one pound or less per acre.

When planted for pasture purposes, Ladino usually is combined
with adapted, companionable grasses to reduce bloat hazard. Com-
monly used mixtures are as follows:

Pouznds Powndz
per acre per acre

Ladino clover 3 3. Ladino clover 3

Perennial ryegrass 5 Alta fescue 12

Alta fescue 6 Perennial rvegrass 4

Orchard grass 4 -- 19

18

Ladino clover 3

Meadow foxtail 8 4. Ladino clover 3

Perennial ryegrass 4 Alta fescue 15

15 18

Timothy, common white and alsike clovers, and lotus should not
be used in mixture with Ladino if the crop is to be harvested for seed.

Hulled timothy, white and alsike clover, and small lotus seeds
are practically inseparable from the Ladino seed.

When to plant
Ladino clover is usually sown in the spring, especially in the

Willamette Valley. Plantings may be made from May 1 to July 1,
depending on the season, soil, and moisture condition. Experiments
show that spring is the best time to sow Ladino alone. Fall plantings
made alone in western Oregon are likely to heave out in periods of
alternate freezing and thawing during the first winter. When planted



LADINO CLOVER FOR WESTERN OREGON 7

with grasses, however, and irrigated to promote quick establishment,
Ladino can be successfully fall-sown. Fall plantings should be made
early, from August 25 to September 15. When planted later in the
fall, the Ladino seedlings are often too weak to survive the winter.
Slugs may do considerable damage to such fields. Well-managed fall
plantings are usually ready for use the following spring as soon as
the soil becomes firm.

Pasture, Seed, and Hay
Ladino clover either alone or in combination with other plants

is grown for pasture, seed, and hay. It is primarily a pasture plant
and as such produces a heavy tonnage of rich, succulent feed relished
by all kinds of livesfock. Where a considerable acreage is grown, the
fields should be divided so that rotation pasturing will provide full
utilization of the crop. Any fields not used for pasture can be cut for
silage or hay.

When grown primarily for seed production, Ladino is usually
planted alone. Yields generally are larger, there is less material to
handle at harvest, and cleaning operations and costs are reduced.

When used for both pasture and hay, the spring growth is used
for pasture, the early summer growth for hay, and later growth for
either hay or pasture.

Pasture
Ladino clover may cause bloat in cattle and sheep, when pastured

or fed green, although under similar conditions it is no worse than
alfalfa. In some instances bloat has been quite serious, and it is
always advisable to keep this danger in mind. It may be best to keep
animals known to bloat off Ladino clover pasture entirely. Pure
stands of Ladino clover are more likely to cause bloat than mixtures
containing considerable proportions of grass. It has been observed
that animals kept continuously on the pasture are less likely to bloat.

Ladino clover should be pastured as evenly as possible but not
close enough to injure the creeping stems on the surface of the soil.
Rotation grazing is a desirable practice for this clover, as there is
more even grazing, less waste, and increased production. When
given an opportunity to grow unmolested for short periods the clover
makes a more rapid growth than when subjected to continuous graz-
ing.

Cleaning up a Ladino clover field by mowing after a period of
pasturing results in even growth and prevents weeds from seeding.
Large weeds should be dug out.
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Research indicates that Ladino clover should reach a height of
approximately 6 to 8 inches before pasturing begins in the spring.
Stock should be removed before the end of the growing season in the
late fall.

Ladino clover may sometimes cause bloat when pastured or fed green
to cattle or sheep. Bloat effect can be reduced by mixed seedings with
grasses. Ladino will produce a heavy tonnage of succulent feed.

Close pasturing in the fall is not advisable because stands of
Ladino clover are injured by severe winter weather conditions when
grazed too closely, particularly if planted alone. Mixtures of Ladino
and grasses, however, can be grazed more closely without as much
danger of injury. Animals injure the fleshy stolons severely if they
are allowed on the field when plants and soil are frozen.

Heavy populations of garden slugs may cause extensive defolia-
tion damage. Their slime, deposited on the forage, often renders it
unpalatable to stock. Baiting with poison pellets containing 3 per cent
metaldehyde and 5 per cent calcium arsenate at 5 pounds per acre
is recommended. Repeat treatment is sometimes required.
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Seed production
In the production of Ladino clover seed the spring growth is

frequently used for pasture, the stock being taken off the fields about
May 15 and the growth from then on allowed to mature. Under
some irrigated conditions two sets, or crops, of blossoms are developed
to the mature stage before harvesting. Where irrigation water is
properly and evenly distributed and the first set of mature blossoms
is not destroyed or kept wet too long, this practice often results in
increased seed yields. A rather long growing season is desirable for
this practice.

Thorough pollination of Ladino clover blossoms is necessary for
the production of high yields of seed. Because the wild bee population
is generally inadequate to provide good pollination, the introduction
of honey bees will aid in seed production. At least one vigorous col-
ony per acre is necessary for good yields, and it appears that more
would be desirable. in large fields, more uniform visitation of the
blossoms will be accomplished if the colonies are dispersed in groups
of 5 to 10, instead of placing all the bees in one central location.

The control of injurious insects is becoming increasingly import-
ant to the growers of Ladino clover seed. The clover seed weevil
and the Lygus bug are destructive to seed crops. The clover seed
weevil may be controlled by application of about 30 pounds per acre
of 5 per cent DDT dust when 15 to 20 per cent of the clover heads
are turning brown. This treatment will control the Lygus also. If
Lygus reappear in large numbers, a second application may be
necessary after about 3 weeks. If possible, avoid treatment of seed
fields before nearby Ladino hay fields are harvested. The Lygus is a
flying insect and it will migrate from harvested areas.

Bees may be killed in large numbers by the indiscriminate use of
DDT. It is safest to apply DDT in the early morning or late in the
evening when honey bees and other pollinators are not visiting the
clover blossoms.

Some growers use the entire season's growth for seed, produc-
ing a succession of blooms that is harvested at one cutting in the fall.
More commonly, however, the early growth is pastured or clipped.
This will control some weeds, provide a more uniform growth of the
clover, and reduce the amount of vegetation to be handled in harvest-
ing. When maximum bloom has been reached it is desirable to with-
hold irrigation for a short period to retard the production of new
blossoms. Water should again be applied until about 15 days before
harvest.

The crop is ready to cut when 90 per cent of the visible heads are
brown and mature enough to thresh when dry. As vigorous growing,
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green Ladino is difficult to cut, irrigation water is withheld for about
15 days before harvest. The crop may be cut with a mower equipped
with a swather. As soon as the cut material is well dried it should be
threshed. The use of chemicals to induce preharvest maturity offers
a possibility of reducing green vegetation to permit direct combin-
ing. More experimental information is needed before this practice
can be recommended. Satisfactory threshing is done with stationary
threshers and combines, when properly operated and equipped.
Otherwise, there may be considerable seed lost. Rerunning the
straw is sometimes required to obtain most of the seed. Yields will
vary from 100 to over 400 pounds of seed per acre, depending on
stand, soil fertility, and other conditions.

Production of certified seed must include inspection of the
fields while in bloom.

After removal of the crop from the field, irrigation is desirable
to stimulate fall growth.

In the Willamette Valley, on soils that are deep, fertile, and
reasonably well supplied with summer moisture, Ladino clover may
produce seed for 1 or 2 years without irrigation. Practically all satis-
factory seed crops, however, are grown under irrigation.

Hay crop
Ladino clover hay is of excellent quality, as it is rich in protein.

It is consumed readily by all kinds of livestock. It is particularly
valuable for dairy cattle and sheep. Analyses of the hay made by J. S.
Jones and J. R. Haag of the Oregon Agricultural Experiment Sta-
tion, show a range in protein of 11.8 to 24.2 per cent calculated on
the dry basis. The highest protein content is found in the more
immature clover. The lower percentages are found in hay cut after
the blooms begin to mature.

This clover is frequently used as a hay plant on soils too wet or
shallow for alfalfa. When used for hay, Ladino should be cut when
in full bloom because at that time the maximum amount of high-
quality forage is available. Because of its fine character and leafiness,
curing should be reasonably rapid and the hay should be handled as
few times as possible to avoid the loss of leaves. When curing is done
in the shock, care must be taken not to shock the clover when too
green or in too large shocks because molding may take place during
the rapid settling of the hay. Three cuttings a year can be made under
ordinary conditions. The tonnage per acre for each cutting is not
large because the hay consists mostly of leaves and leaf stems.
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Requires Heavy Ferfilizafions

Irrigated pastures containing Ladino clover produce large quan-
tities of feed and remove large amounts of plant nutrients from the
soil. Because of the limited root system, the available supply of plant
nutrients in the first foot of soil may be depleted soon and the yields
suffer. The use of phosphorous- and sulfur-carrying fertilizers has
assisted in maintaining yields. Superphosphate contains both phos-
phorous and sulfur. Gypsum is a sulfur carrier. On poorer soils the
fertilization program should start before planting, with an applica-
tion of 300 pounds of superphosphate or 125 pounds of treble phos-
phate and 100 pounds of gypsum per acre. This should be followed
by an early spring top-dressing in February or March of at least
200 pounds of superphosphate, or 75 to 100 pounds of treble phos-
phate and 100 pounds of gypsum each year. Only readily available
phosphorous fertilizers should be used. While phosphorous- and sul-
fur-carrying fertilizers do not always induce increased yields of
Ladino clover, the response has been so general that they should be
given a trial on every farm.

On a few farms the use of potash fertilizer has given excellent
returns. On some shallow soils of low fertility, the addition of
nitrogen as ammoniurn phosphate has resulted in profitable produc-
tion.

Ladino clover is more tolerant of acid soil than most legumes.
On soils having a lime requirement of 1 ton per acre or more, how-
ever, forage production generally will be stimulated by liming.

The use of nitrogen fertilizers on pasture mixtures will stimu-
late the growth of the grasses. Nitrogen should be used cautiously,
however, as it may stimulate the grass to the point of choking out the
clover. It should generally be used only in combination with phos-
phorus- and sulfur-carrying fertilizers. The amount of grass in
pastures may be governed by the use of nitrogen fertiliers. If the
pasture has too much clover, the proportion of grass may be increas-
ed by increasing the amount of nitrogen in proportion to the phos-
phorous and sulfur. On the other hand, the amount of clover can be
increased by decreasing the amount of nitrogen, or by applying phos-
phorous and sulfur only.

On most farms there is probably no place where barnyard
manure may be used more profitably than on irrigated pasture.
Applications should be made early, in February or March. The rate
should be not more than 8 or 10 tons per acre. It is essential that a
good spreader be used in order that the distribution may be even.
The use of manure should be accompanied by an application of the
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equivalent of. 300 pounds of superphosphate per acre, as barnyard
manure is low in phosphorous. If this phosphorous is not added, it is
probable that the grass will soon choke out the clover. An occasional
light harrowing to distribute animal droppings will help maintain the
palatability of the pasture.

Where liquid manure tanks are used on the farm, the liquid is
an ideal fertilizer for irrigated pastures. It can be used safely during
any part of the growing season, provided the application is followed
immediately by irrigation. The distribution of liquid manure on the
fields in the irrigation water is practiced on some farms and is
proving satisfactory where facilities are available for such pro-
cedure and irrigation is by flooding. If sprinkler irrigation is used,
the liquid manure must be absolutely free from materials that may
clog the sprinklers. Liquid manure should be supplemented with an
application of phosphorous.

The use of phosphorus and sulfur generally will be profitable
on seed crops. Manure and nitrogen fertilizers should be used with
caution on clover-grass where Ladino is to be harvested for seed,
because of the danger of stimulating too much grass growth.

Requfres Frequenf Irrigafkn
Except where considerable natural soil moisture is available,

Ladino clover for either pasture or seed will require irrigation. In
the Willamette Valley and coast regions this will generally mean
the installation of an individual farm irrigation project. The type of
irrigation used makes no difference in the growth of the clover, pro-
vided it is possible to apply the water whenever needed.

Where surface irrigation is used, the land should be prepared
for either the corrugation method or strip-border method. It is desir-
able to prepare the land in the fall previous to seeding. In western
Oregon this, will permit early spring seeding and allow the clover to
make good growth from the natural moisture in the soil before ir-
rigation is necessary thus avoiding many difficulties in the first ap-
plication of water.

Irrigation water should be available in sufficient quantity to
permit applying 4 inches every 14 to 18 days. While it is not always
necessary that water be applied at this rate, yet during the drier part
of the summer, yields will be reduced unless adequate water is used.
Irrigation of Ladino clover should start early in the spring or as
soon as the plants show the effect of lack of sufficient moisture.
These indications are evident when the clover plants show a light-
green color and the leaves wilt in the heat of the day. In western
Oregon the irrigation equipment should be ready for operation early
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in May. Irrigation is often necessary before May 15. The amount
of irrigation will depend on the soil type. Usually an application of
3 to 4 inches is necessary to wet the soil to the full depth of the
root zone. The application of water should be approximately the
same regardless of whether it is distributed by surface methods or
by sprinkling. Lighter applications will tend to keep the roots near
the surface and make the clover more susceptible to drought.

To obtain the best yields from irrigated pasture, growth should
be continuous throughout the growing season. If the pasture suffers
for lack of moisture at any time it is extremely difficult to bring it
back into maximum production that season.

Seed crops will require the same irrigation as pasture except
that no water is applied for 2 weeks prior to harvest.

Stands Medium Long lived
Good stands of Ladino clover, properly managed on suitable

soils should produce well for 4 to 8 years, although it is almost im-
possible to prevent the stands from becoming more grassy as they
grow older. When the percentage of grass greatly exceeds that of
clover, it may he advisable to break up the sod and plant some other
crop unless the quantity and quality of the remaining herbage is
such that it can be profitably used for forage.

The use of Ladino clover instead of common white clover in
pasture mixtures usually results in increased production of forage,
where irrigation is practiced. Common white clover will probably be
more productive without irrigation because little forage can be ex-
pected from Ladino under such conditions.

Weeds in Ladino
Cultivation to destroy weeds and grass results in heavy plant

damage because of the shallow root system and surface spreading
habit. Annual weedy grasses in Ladino fields may be controlled by
application of IPC at 5 to 8 pounds per acre in November or early
March. Broadleaf annual weeds may be controlled with selective
application of 2,4-U or MCP. This treatment should be made in the
early spring, after the clover starts its spring growth, using only
the sodium salt or the amine salt of these products. There should be
ample, but not excessive, soil moisture at the time of treatment. Ap-
ply at the rate of . to f pound per acre in not less than 20 gallons of
water. MCP, although higher in cost, is the preferred product, as it is
less injurious to the clover, and more selective in the control of
weeds.


