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year old, germination frequently decreases fairly rapidly, depending 
somewhat on variety. Testing of the seed for germination during the 
late winter or early ·spring before planting is always advisable. 

Unless the proper bacteria are present in nodules on their roots, 
soybean plants wi ll not do well usually, because then they must obtain 
all their nitrogen from the soil. The bacteria in the nodules are able 
to use the free nitrogen in the air, and this becomes available to the soy­
bean plants. An abundance of nodules on the roots of plants indicates 
the presence of adequate numbers of the proper bacteria. The root of a 
well inoculated soybean plant is shown in Figure 2. 

FrG. 2. RooT oF A WELL INOCULATED SoYBEAN PLANT 

Numerous large nodules occur either grouped around the upper part of the 
tap root or well distributed over the entire root system of well inoculated plants. 
The nodules shown are approximately one-fourth actual size. 

Unti l such time as the soybear1 crop is grown regularly in rotations 
on farms in the state, it is always necessary to inoculate the seed before 
planting it. The clovers, alfalfa, and other legumes reqtrire different 
kinds of bacteria and do not supply the bacterial requirement of soy­
beans. Commercial inoculants may be purchased from seed houses and 
have been found to be satisfactory if the directions on the container are 
carefull y followed. Soil from a field that has produced well inoculated 
soybean plants the previous year, sifted and mixed with moistened seed 
in about equal quantities, usually brings about satisfactory inoculation. 
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Good Corn Land Suitable for Soybeans 

\Veil drained soils that produce good yields of clover and corn are 
satisfactory for soybeans. Loam, clay, and peat soils produce higher 
yields of soybeans than light sandy soils. The moisture supply in light 
sandy soils is usually too uncertain for good yields of soybeans. 

Control of Weeds Before Planting Important 

A mellow seedbed free from weeds at planting time lessens the 
amount of cultivation necessary to keep the crop reasonably free from 
weeds. Fall-plowed land, disked early to start weed seeds germinating 
and at 7- to 10-day intervals up to corn planting time to kill the weed 
seedlings, provides the best seedbed. Early and frequent working of 
the soil to free it of weeds and weed seeds is particularly necessary 
when the beans are to be sown in 6-inch rows with the grain drill. 

Sow Soon After Corn Planting 

Planting as soon as the corn is in has given higher yields o£ seed and 
hay than earlier sowing. Plantings for both seed and hay production 
may be made 10 to 15 clays later than the average corn planting without 
much t'ecluction in yield. Later plantings usually result in marked reduc­
tions. Depth of planting depends upon the kind and condition of the 
soil. On clay and clay loams, on which a crust usually forms after rains, 
shallow planting· is more essential than on lighter soils. It is important 
that conditions be as favorable as possible for germination of the seed 
and growth of the plants. The seed should be planted as shallow as 
possible and still be properly covered and in contact with moist soil. 
Planting at a depth of from one to one and one-half inches is usually 
satisfactory. Rolling with a cultipacker after planting results in more 
rapid and even germination. 

Thick Planting Gives Highest Yields 

In the eastern part of the state, where rainfall averages higher than 
in the western part, the rate of planting should be 90 to 120 pounds of 
seed per acre. In the western part of the state, planting 60 to 90 pounds 
of seed per acre is preferable to the higher rate, except in years when 
moisture is more abundant than usual'. The rates given are for beans 
of medium size'. For large or small beans, the rates should be adjusted. 

Results of trials in the state indicate that planting in rows 20 to 24 
inches apart is a desirable practice. Only those who have sugar beet 
cultivators are equipped to cultivate beans on a field scale with rows of 
thi.s width. Planting two rows six inches apart every 42 inches with 
the grain drill or corn planter provides the same number of rows on a 
given area and the same amount of seed per acre may be planted as when 
the rows are 21 inches apart. Double rows six inches apart every 42 
inches may be cultivated with the regular corn cultivator without any 
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dif-ficulty. The double- row 
method is being tri e I and 
is offered only a a ugges­
tion to tho e who c1 not 
have beet cultivators rather 
than as a well establi h l 
practi ce. 

T he other method of ob­
taining high yield of soy­
bean under favo rable moi -
ture condition i · to 1 !ant 
with a g rain drill in ix­
inch rows at th rate of 90 
to 120 1 ounds of seed per 
a r . Thi s method of plant­
ing is not recomm ndecl for 
the west rn part of the 
state. s an av rage of 
eight tri al with fi ve vari e­
ti of soy! ean in the 
southern and c ntra l parts 
of the tate in 1935, the 
beans drilled in ix-in h 
row at 90 pound s per acre 
averaged 2.6 t ns of hay 

FH~. 3. PLANTING Two Hows IX I N li ES 

APART EvERY 42 I N li ES PROV I DES T ll r-: 

SAME Nu M BER o r- Rows 1 ER Acn 1' 
AS INGLE R \VS PA ED 21 

I N H ES APART 

per acre compar d to 2.0 tons for the plantings in 36-inch r w at 60 
pounds p r acre. In eight trial s, each of the fi ve vari eti es yielded con­
siderably higher when drilled solid than when wn in 36-inch row . 
In 1936, under severe drouth conditions, the beans that wer d ri lied 
solid yielded materia lly less than those planted in ·ulti vated r ws. In 
1937 the results were similar to those in 1935. 

Adjusting Drills to Plant Soybeans 

Corn planter may b aclju ted to drill 60 to 90 pounds of soybean 
per acre in rows 36 to 42 inches apa rt. Beet drills ar c nvenient fo r 
planting in 24-inch or narrower rows. Dropping the s eel s one inch 
a1 art in the row will plant about 100 pound per acre. Vl' ith a 20-row 
grain drill. it i po sible, by stopping up interv ning cups. to ow fi ve 
24-inch rows. four 36-inch rows, or three 42-in h ingle or double rows 
at one tim . Wh n u eel f r planting r ws . f the widths m nti ned, 
setting the g rain drill s to ow 3.5 to 4 bushel of oats will re ult in 
planting about 90 to 100 pound of oybean per acre. rain drill a re 
u eel to plant oybcans in six-inch rows. Or linarily, s tting grain drills 
to sow 2 bushels of fi ld pea pet· acre will be ati sfactory for tlanting 
soybean s at the rate of 90 poun l per acre in ·ix-inch r w . 
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Cultivation of Soybeans 

If, after soybeans have been planted, heavy rains occur and a crust 
forms on the surface of the soil, light harrowing will break the crust and 
let the seedlings through. T he seedlings are brittle at this stage of de­
velopment, so the work must be done carefully. 

The purpose of cultivation is to get rid of weeds which, 'if permitted 
to develop, reduce the soybean yields. The amount of cultivation neces­
sary depends on how thoroughly the soi l was freed from weed seeds and 
seedlings before the soybean crop was planted. 

Weeds are ki lled most easi ly when they are in the young seedling 
stages. Therefore, cultivation should be given as often as any number 
of weed seedlings appear above ground. After the soybean plants have 
their first pair of true leaves and up to the time they are four to five 
inches tall, weed seedlings among them may be destroyed by harrowing 
crosswise of the rows on sunny afternoons. The plants are not so brit­
tle then as in the forenoon and may be treated as roughly as necessary to 
destroy the weed seedlings. The rotary hoe run rapidly may be used 
in place of the harrow. Neither the harrow nor the rotary hoe will 
kill weeds after they have become established. If weeds become estab­
lished in soybeans planted in rows spaced 20 inches or more apart, it is 
advisable to use the cultivator promptly. This is a more expensive 
method of cultivation than harrowing. 

Harvesting Hay-Time Affects Yields 

Highest yields of hay per acre and highest feeding values are ob­
tained if the crop is cut at the time the pods are well filled with beans. 

Frc. 4. SoYBEAN HAY CuT WITH THE BINDER AND SHOCKED TO DRY 



SOYBEANS FOR MINNESOTA 13 

FIG. 5. SoYBEAN HAY BUILT INTO NARROW CocKs AS SooN AS THE LEAVES 
ARE WrLTED SETTLES AND DRIES OuT GRADUALLY AND 

WILL SHED CoNSIDERABLE RArN 

This is due to the fact that, in the soybean hay crop, a large part of the 
total possible yield per a re is seed. Therefore, if the crop is cut for 
hay before the seed is well formed in the pods, comparativ ly low yields 
result. Care should be exercised to cut before too many of the leaves 
have turned yellow or fallen off. When medium-maturing varieties 
such as Habaro and Manchu are grown, 3;,1 or 4 months are required 
for the crop to reach the best hay stage. 

A good method of harvesting and drying soybean hay is to cut with 
the binder and set in small shocks to dry. The bundles should be 
medium to small in size and bound as loosely as is practicable t mini­
mize molding under the bands. Where this method proves satisfactory, 
the cost of the twine is offset by the greater convenience in handling the 
crop of hay. 

Another method is to cut with the mower in the morning after the 
dew is off. Leaving the crop in the windrow in sunny weather until 
the leaves are well wilted, but not brittle, hastens the drying. Raking 
and cocking should be done before the leaves become brittle. Cocks 
made before the leaves become brittle will shed light rains after they 
have settled, and, if the cocks are not torn apart, few leaves need be 
lost. If wet weather prevails for some time, the cocks should be moved 
to dry ground to avoid mold on the bottom. 

Large acreages may be handled for hay the same as alfalfa, curing 
in small windrows, but allowing more time for drying. This is neces­
sary since the soybean stems are much thicker than alfalfa stems. Turn­
ing when the leaves are dry and brittle will cause considerable loss, but 
the windrows may be moved when the leaves are somewhat tough with 
dew. 
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Harvesting Seed-Dry Well Before Storage 

Most of the soybeans harvested for seed in Minnesota are cut with 
the binder after the seed is hard and the leaves have fallen. The bundles 
are set in pairs in medium-sized shocks to permit further drying out 
of the beans. 

The ordinary grain separator is used for threshing the crop, slowing 
clown the cylinder to 300 to 400 revolutions per minute without checking 
the speed of the other parts. Ordinarily it is not necessary to use any 
con caves. 

When the bundles are thoroughly dry but the pods are damp from 
clew, the seed seems to thresh out better. At the Waseca station all 
available wagons are loaded early in the morning and threshing continues 
until they are empty. 

In the states where large act'eages are grown, soybeans are usually 
threshed with combines. When this method is used, the beans must be 
left standing longer in the field than when they are harvested with the 
binder to allow the drying that ordinarily takes place in the shock. The 
straw is left in the field ready to pasture off or plow under. 

The threshed seed should be spread less than four inches deep on 
the floor of a well ventilated room and shoveled over when necessary, 
to prevent any heating or molding. It usually takes several weeks of 
favorable drying weather for the seed to reach the air-dry condition. 
Under no circumstances should the seed be stored in sacks until it has 
become air-dry. 





More Cro_ps Bulletins 
Your State Agricultural Extension Service hopes that you 

have benefited from reading this bulletin on "Soybeans for 
Minnesota" and wants you to know that similar bulletins deal­
ing with other crops are available for your use. Following are 
the order numbers and titles of some of them: 

SB-104 ...................................... ................................. Alfalfa in Minnesota 

SB-12S ........... Seed Corn Selection and Germination Methods 

SB-135 ...................................................................... ............... Barley in Minnesota 

SB-137 ........................................................................ .............. Reed Canary Grass 

SB-156 ..................................................... Tobacco Growing in Minnesota 

SB-18l... .......................... Sunflower Silage in Northern Minnesota 

SB-182 ...................................... ......................................................... Potato Pointers 

SB-183 .......................................... Perennial Weeds and Their Control 

F-62 ....................................................................... .Legume and Grass Mixtures 

B-326 ............................................ · ................................ Minnesota Corn Hybrids 

Useful publications on more than 100 popular farm and 
home subjects are available without cost. Ask your county 
extension agent, or write: 

Bulletin Office 
University Farm 
St. Paul, Minn. 

Complete list of bulletin titles on request. 

P·ublished in furtherance of Agricultural Extension, Acts of May 8 and June 30 1914. 
P. E. Miller, Director, Agricultural Extension Division, Department of Agriculture, Unlversitv 
of Minnesota, Co-operating with United States Department of Agriculture. lOM-2-38 


