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Missouri's soybean seed crop has rapidly increased in recent . 
years. During the ten-year period 1931 to 1940 we grew an 
annual average of 104,000 acres for seed at 9.6 bushels per acre, 
or a yearly output averaging less than one million bushels. 
Under the stimulus of war demand. for great supplies of vege
table oil and protein, acre yields have . shown a steady .increase 
from 11.5 bushels in 1941 to 17.5 bushels in 1944, and total pro
duction was multiplied to more than ten million bushels last year. 
Acre yields and the efficiency of production may be still further 
increased by a more general use of suitable land for the crop, 
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by soil treatments, better adapted varieties, good cultural prac
tices, and timely careful harvesting. 

Soybean Land 
It has long been recognized by farmers and investigators alike 

that the production of soybeans is highly conducive to soil 
erosion. This objectionable result can be readily overcome by 
growing the crop only on slightly rolling or level land where 
erosion is not a problem. The level to gently rolling prairie 
uplands or Northeast Missouri and the Southeast Missouri low
lands are topographically well suited to soybeans. Fully 75 per 
cent of the total output of soybean seed in Missouri in recent 
yeaJ;'s was produced on these two areas. . Numerous but smaller 
bodies of land of similar topography occur in other sections of 
the State that can be used for soybeans without danger of exces
sive soil losses through erosion. Principal among these are the 
Southwest Missouri level prairies and the rather large area of 
bottom lands occurring mainly in the northern half of the State 
along the Mississippi and Missouri rivers and their larger trib
utaries . 

. . The conibinedarea of level upland and bottom land,'including 
the southeast lowland region, is about 8,500,000 acres, or roughly 
20 per cent of the total area of the State. Some of this land is 
too poor and droughty for profitable yields of soybeans. Under 
existing price relationships of farm products, the, deep fertile, 
well drained bottom and level upland types can generally be 

\ 

used more profitably for corn, wheat, clover and alfalfa than for 
soybeans. There are, however, some three and one-half million 
acres of heavy clay bottom lands and rather shallow claypan 
upland types well adapted to soybeans that do not meet fully the 
requirements of such crops as corn and alfalfa. By growing the 
beans in the conventional 3 and4-year rotations, this would pro
vide annually about 1,000,000 acres free of erosion hazards that 
could be used for the crop. 

It does not necessarily follow from the broad recommendation 
to . grow soybeans on level land that the crop cannot be grown 
on rolling land without resulting in .abnormally heavy soil losses. 
Practical directions for reducing sharply the destructive effect 
.of erosion usually associated With soybean culture,on rolling land 
are given in Missouri Experiment Station Bulletin 469. They 
are briefly: (1) terrace the land, (2) follow ·a sod crop with the 
soybeans, (3) plant on the contour, and preferably by drilling 
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solid with a grain drill, and (4) follow the soybeans with fall 
sown grain. An early maturing variety of soybeans planted 
before the first of June can usually be combined early enough to · 
give the grain that follows. sufficient time to develop a good 
growth before cold weather. In nearly all cases the grain 
should be fertilized. Late sown grain or grain that makes a 
slow growth because of the shortage of plant food affords 

MISSOURI 

This map shows where the soybean seed crop is now grown in Missouri. 
Each dot represents an average production of 10,000 bushels for 1943 
and 1944. 

scarcely any protection from erosion during fall, 'winter and 
early spring. In a few cases some one or two of these erosion 
control measures may be sufficient on rolling land. As a general 
rule, however, all four must be employed fully. 

, ' 

-Soil Fertility Requirements.-Soybeans are grown with vary-
ing degrees of success under a wide · range of soil fertility levels. 
Fertile soils are essential, however, for high seed. yields.. The , 
crop makes heavy demands on the soil for mineral elements. For 
every bushel of beans produc~d the plants draw from., the · soil 
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and deposit in the seed about twice as much phosphorus, six 
times as much potassium, and fifteen times as much calcium as 
is contained in a bushel of corn. Soybeans are also heavy nitrogen 
feeders. They are, however, not so exacting as corn in its 
requirements for a soil rich in this element, since a large portion 
of the nitrogen needs of the, soybean is drawn from the air 
through the aid of nitrogen gathering bacteria that live on the 
roots of the bean plants. These organisms must be supplied 
through inoculation, otherwise there will be a heavy draft on 
soil nitrogen. 

Soil Treatments 
A soil that is in a good natural state of fertility, or one that 

has been enriched through the use of lime, fertilizer, and other 
means, will produce a good crop without further treatment. On 
the other extreme, there are soils so poor or droughty, or other
wise unsuited for cultivation, that profitable yields of soybeans 
cannot be grown on them by any known methods ,of treating the 
soil. But some soils incapable of producing better than mediocre, 
yields,in their unimproved state can be treated very success
fully for soybeans. 

The whole matter of soybean fertilization is discussed at length 
in Missouri Extension Circular 505 so it is necessary to give here 
only a few facts regarding the treatments. An application of 
ground limestone is generally the 'most efficient single treatment 
where there is a deficiency of lime. A combination treatment of 
both lime and fertilizer is required, however, if there is a shortage 
of the several mineral fertility elements most commonly deficient 
in Missouri soils. Lime should be applied at least six months 
before ,the beans are planted, though applications made near 

. planting time usually result in significant increases in yield. 
In either case the lime should be worked. into the soil to a depth 
of several inches. Heavy applications that will completely 
neutralize the soil are not required for soybeans, but it would 
seem to be good economy: to apply enough at one operation to 
meet the needs of crops with very high lime requirements, if 
crops of this kind are to appear in the rotation within a few 
years following the soybeans. -

The response of soybeans to direct application of fertilizer has 
not been so accurately measured experimentally or in farm plant
ings as it has for wheat and most other standard Missouri crops. 
There is an accumulation of evidence, however, that 3 to 5 bushel 
increases in yield can be obtained on some soils through the use 
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of fertilizer, and there is beneficial residual effect of the fertilizer 
on the crop that follows the soybeans. The best response has 
occurred on the gray prairie soils of Northeast and Southwest 
Missouri and similar types of light-colored soils. The response 
on dark-colored upland soils of West and Northwest Missouri has 
not, as a rule, been so great or so consistent as it has on the gray 
soils. But even on some of the dark upland types that are 
moderate to low in fertility, soybeans have res'ponded well to 
fertilizer. . 

An application of 200-250 pounds of 20% superphosphate is 
satisfactory treatment on a majority of the dark soils, whereas a 
mixed fertilizer containing both phosphorous and potassium, such 
as an 0-14-7, 0-20-10, or others of similar analysis applied at a 
200-250 pound rate, is needed on the gray soils and the dark 
upland soils that 'have been badly depleted of their mineral 
supply through long hard use. 

Methods of treating bottom land soils for soybeans c.annot be 
so clearly defined, because of the extreme variation of the soils 
within this group. Fortunately most of them produce. good crops 
without treatment. The silt and sandy loam bottom land type 
thaf have been rather badly depleted of the mineral plant food 
elements can, however, be expected to respond to lime and ferti
lizer in about the sam~ manner as the upland soils. 

The way in which the fertilizer is applied will determine very 
largely its effect on soybeans. For maximum benefits it must 
be placed to such depth that it will be well within the feeding 
zone of the soybea.n roots during the period of normal summer 
drought. A good method of applying the fertilizer is to distribute 
it on the plow sole with a special fertilizer attachment on the 
plow. Another effective method is to broadcast on the surface 
with a drill and turn it into the soil to a depth of about six inches. 
Fertilizer can be drilled deep into the soil after plowing, but this 
method is not so satisfactory as the plow-sole method or that 
of broadcasting and plowing under. -

Varieties for Seed 
Although seed yield is generally considered the best single 

measure of the adaptation of a variety for local growth, it is not 
the only measure of the usefulness for the production of commer
cial grain.· Several other factors including resistance to shat
tering and lodging, and the' color and composition of the seed 

. are scarcely less important. Yellow seed of good quality and 
rich in 'Oil and . protein are prefel'l'~d for processing. Green seed 
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are currently selling on the same basis as the yellows. Brown 
and black seed are acceptable for processing only at a sharp 
reduction in price below that paid for yellows and greens. 

In any particular section of the State the most productive 
varieties are among those that can utilize all or most all of the 
good growing weather from the time the ground is warm enough 
for planting in the spring until cool fall weather, and then 
mature the crop regularly before frost. Varieties so early that 
flowering and seed development occur during the normally hot 
dry periods of mid~§ummer produce low yields of poor quality 
seed as a rule; whereas varieties that are not seasonably adapted 
because of their long growth period are subject to frost damage. 

There are several yellow-seeded varieties well adapted season
ably and otherwise for seed production in Missouri. Some are 
adapted only to a narrow range of latitude, others are more 
widely adapted, but not one is well adapted to the. entire State. 
Adapted varieties are listed in tabular form below, and are 

Sections of the 
State 

North 
Missouri 

Central 
Missouri 

Southern Mis
souri, not in
cluding south
east lowland 
region 

Varieties adapted for planting 
at normal time, and maturity 

of each* 
Chief 
Lincoln 
IlIini 
Dunfield 
Manchu 
Scioto 
Chief 
Boone 
Macoupin 

Boone 
Macoupin 

117 days 
110 day!;! 
109 days 
110 days 
112 days 
112 days 
117 days 
125 days 
125 days 

125 days 
125 days 

Varieties adapted for late 
planting or to precede 

fall-sown grain 

Lincoln 
Illini 
Dunfield 

Lincoln 
Dunfield 
Illini 
Chief 
Chief 

Southeast Ralsoy 145 days Boone 
lowlands Arksoy 2913 145 days Macoupin 
* Averages are reported here. The time required for a variety to reach 
maturity is variable within a fairly broad range, depending largely on the 
time of planting and to a lesser degree on several other fa,ctors. The Ralsoy 
variety planted at Sikeston on April 20 matured in 173 days; planted July 10 
it required only 99 days. 

grouped according to the section of the State to which they are 
best adapted with the maturity period of each variety shown. 
Varieties adapted for late planting or for planting where early 
harvesting is required to clear the land fora timely seeding of 
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fall sown grain, are indicated for each section of the State. In 
some cases varieties suitable for planting at 'the normal time 
also serve fairly well for moderately late planting or to precede 
fall grain. 

All the listed varieties with the exception of ' Lincoln are 
now grown on a fairly large commercial scale at feast in some 
localities in the sections for which they are recommended, and 
the acreage of Lincoln is ' increasing as rapidly as the limited 
seed supply will permit. 

Lincoln is the newest variety for Missouri. The special features 
of adaptation Of this variety and means of identifying it are not 
generally well understood by Missouri farmers at the present 
time. The plants are of medium height, stand well for harvest
ing, with a tendency to produce long side branches, especially 
in thin stands. Pods are dark brown in color, mostly three- . 
seeded. Seeds are yellow, rich in oil and protein and resemble 
Manchu closely in size, shape and "eye" . color. 

Lincoln normally matures in 105 to 115 days after planting, 
or in approximately the same time as Illini, Dunfield, Manchu 
and Scioto. It is the most productive variety of this matunty 
range that has been tested by the Missouri Experiment Station, I 
and might well replace Illini, Dunfield, Manchu and Sc!oto where 
an early type is required for any reason. But it is not an 
adequate substitute for mid-season and long season varieties 
under planting and seasonal conditions favorable for these later 
maturing types. 

There are varieties suitable ,either for general or special plant
ing conditions which do not appear in the list of recommended 
varieties. Notable among those not for~ally recommended is 
Ogden, a long season, gr~en-seeded type that matures at about 
the same time or slightly later than Ralsoy and Arksoy 2913. 
Ogden out yielded Ralsoy and Arksoy 2913 from 2 to 5 bushels 
to the acre at Sikeston in 1943 and 194,4. It is resistant to lodg
ing, but shows the very objectionable tendency to shatter badly 
soon after ripening and must be harVested promptly after the 
combine stage is reached to avoid risking a heavY loss of seed. ' 

Patoka and Gibson, both mid-season types that ripen about 
the same time as Boone and Macoupin are promising varieties 
for the central part of the State. In varietal experiments at 
Columbia the acre yields of seed of Gibson and Patoka for the 
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. three-year period 1942 to 1944 have been essentially the same 
as for Boone and Macoupin. Patoka is a low-growing, coarse
stemmed type that is highly resistant to lodging.' Thus a special 
adaptation of this variety is indicated for very fertile land where 
lodging is a serious problem. 

Very early varieties such as Richland, Mukden and Earlyaria 
that normally ripen 5 to 12 days ahead of Illini, Dunfield and 
Lincoln are satisfactory for late planting in the northern third 
of the State, especially on bottomland following overflows, but 
seed of these very early kinds are usually not readily available 
for these emergency plantings. 

Soybean Culture 
The use of good cultural practices, as well as the use of good 

soil and adapted varieties, contributes much toward success in 
growing soybeans. So each cultural operation-preparing the 
seedbed, inoculating th~ seed, planting and cultivating-should 
conform closely with the requirements of the crop. 

Preparation of the Seedbed.-Late fall or spring plowing fol
lowed by as many dis kings as may be necessary to destroy suc
cessive crops of weeds before the crop is planted, is generally 
the best method of preparing the ground. Soils that tend to 
"run together" badly . and to become hard and compact as a 
result of heavy beating rains after plowing should be spring 
plowed. On the other hand, sod ground and heavy clay soils 
should be fall plowed. In most cases, however, there is little to 
choose between fall and spring plowing. 

Disking without plowing is a quick, inexpensive, and fairly 
satisfactory method if the soil is naturally loose and the land is 
reasonably free of stalks and other coarse plant residue .. Two 
or possibly three double diskings at intervals of 12 to 15 days to 
destroy successive crops of weeds is a good procedure in working 
ground into condition for spybeans with the disk. 

The final step in preparing the ground, regardless of subsequent 
workings, should come immediately before planting, and it can 
be done well with a disk and harrow adjusted to pulverize and 
smoQth the surface and rid the land of any weed growth that 
may be present. 

Inoculation.-Thesoybean plant through the aid of nitrogen 
gathering bacteria can draw a large part of its nitrogen require
ments from the air. These organisms should be supplied by 
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inoculation of the seed or the soil, unless a well inoculated crop 
of soybeans has been on the land during the preceding three or 
four years. One of the best methods is to treat the seed with 
htboraiory cultures of bacteria. This culture can be obtained 
from the Soils Department of the Missouri College of Agriculture 
and from . commercial firms with complete directions for use. 
Soil from afield that grew a well inoculated crop the preceding 
year may be used instead of the culture. There are several 
methods of inoculating with sO.iI. One that has been used with 
success in Missouri is to moisten the seed slightly with water, 
and then ' mix the seed and finely sifted soil in the proportion of 
1 quart of soil to a bushel of seed. 

Time of Planting.-:-A favorable period for planting. soybeans 
in the various parts of the State is indicated as follows: South-

. east Missouri lowlands, May 5 to June 15; southern third of 
State (not including lowlands) May 10 to June 15; central third, 
May 15 to June 10; northern third, May 15 to June 5. If crops 
are planted much before. the beginning of those periods there is 
danger of poor stands, and there is little opportunity of ridding 
the land of weeds with the disk. Throughout the State yields 
decline with each day's delay in planting after about the 5th to 
the 10th of June. Soybeans planted by July 10 in .the southeast 
lowlands and by June 25 in other parts of the State will usually 
mature seed if there is plenty of moisture for prompt germina
tion, . but the yields from crops planted that late will seldom 
exceed 10 or 12 bushels to the acre. 

Metltod of Planting.-Soybeans for seed may either be drilled 
solid or planted in rows far enough apart to give room for culti
vation. Rows 36 to 40 inches apart are most conveniently spaced 
if corn machinery is to be used in producing the bean crop. 
Good crops can be produced in narrow rows, 20 to 24 inches, but 
special cultivating equipment is usually required for successful 
production in narrow rows. Slightly higher average yields have 
been obtained from drilling solid than from row planting in 
experimental trials at Columbia on uplands of moderate fertility 
and at Elsberry on heavy Wabash clay. Yet in farm scale pro
duction there are some advantages in row planting that should 
not be overlooked. Weeds can be controlled better in rowed than 
in drilled crops, and at the cost of not more than two or thl-ee 
shallow CUltivations. Less seed is required for rowing than for 
drilling, and this will partly offset ,the' cost of cultivating the 
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rowed crop. Furthermore in very dry seasons rowed crops will 
produce better yields and better quality of seed than drilled crops. 
The advantage of row planting is most pronounced in the South-

. east Missouri lowlands and there the crop is grown with excellent 
success almost exclusively under this method. The advantages 
of row planting should, however, be disregarded where beans are 
grown on sloping land, for solid drilling, and preferably on the 
contour, aids in the contrdl of erosion. 

Rates of Planting.-Within a broad range the rate of seeding 
has no very great effect on yield. Enough seed must be sown, 
however, to insure a stand that will utilize fully the resources of 
the soil and suppress weed growth. The quantity required for 
such stand is governed by several factors including method of 
planting-whether in rows or drilled solid, condition of the seed
bed, size of seed, ahd fertility of the soil. For planting in rows 
of corn row width, 45 pounds of seed to the acre is a satisfactory 
rate under a wide range of soil and seasonal conditions. A 30-
pound rate is about the minimum under the most favorable cir
cumstances, whereas a 50 to 60 pound rate may be required if the 
crop is sown rather early, or if the seedbed is dry and cloddy. 
These heavier rates are also suggested for fertile soils that are 
capable of supporting a very thick stand of plants. The rates 
for drilling solid are about 75 to 125 pounds, or roughly two to 
two and one-half times that for row planting. 

Cultivation.-Soybeans planted at the right time on land that 
has been well prepared do not require much cultivation. A few 
timely and thorough cultivations are, however, very beneficial to 
most crops. Broadcast cultivation is a very efficient treatment 
both for rowed and drilled crops when the plants are small. It 
is sometimes necessary to cultivate before the beans are up. 
Heavy rains soon after planting may cause a hard crust to form 
on the surface of the soil that must be broken to permit the plants 
to come through to a full stand. A rotary hoe is the best imple
ment for pulverizing a soil crust and for cultivating broadcast 
until the plants are- five to seven inches tall. A spike tooth 
harrow will also serve these purposes fairly well on some fields. 

The cultivation of rowed crops should be continued after the 
plants are too large for the rotary hoe and harrow. Two culti· 
vations are usually all that are required to keep down weeds 
until the plants are shading the ground and making such demands 
for moisture and · plant food that weed control is no longer a 
problem~ The cultivators should be equipped with sweeps ad-
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justed for shallow level cultivation. This type of tillage serves 
the growing crop best and leaves a smooth surface on which to 
operate the combine, and also the disk if the land is to be sown 
to small grain following the soybeans. 

Harvesting 
The combine is by far the most efficient implement to use in 

saving a seed crop. Adjustments should be made to avoid exces
sive cracking and splitting of the grain. Too often combines are 
used without spreaders' to scatter the straw evenly on the land, 
but instead most of it falls from the machine in. bunehes that 
interfere in the preparation of the land for the next crop .. To 
overcome this difficult situation, once it is created, may neces
sitate rakinR: and burning the straw, which by all means should 
be avoided. 
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