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In recent years soybeans have becom e an important ca sh 
crop in southeastern North Dakota . 

• 
T he Crop Report ing Service showed only 6,000 acres 

ha rves ted in 1946. The acreage incre ased st ead i ly, reachin9 
a peak of 290,000 acres harves t ed in 1967 . Although the 
acreage has tend ed downward w ith 173 ,000 ac res harvested 
in 1978, 220 ,000 acres are predicted for p lant ing in 1979. 
Wh ile product ion practi ces are im prov ing, acreage t ends to 
fl uctuate in response to th e ant icipated y ield -pr ice return. 

Soy bea ns are a long season crop, They are grown m ain ly 
in sout heastern North Dakota , wh ich is also the commercial 
grain co rn area. T heir need for favorab le tem peratures, a long 
growing sea o n, and gene ra ll y sat isf actory mo isture during 
pod fi lli ng somewhat limits th eir westward and northern 
expansion in the state. A lthough very ea rly matur ing vari et ies 
that can b grown f art her no rth and w est are ava il able , they 
have limi t ed yi eld capacity . 

SOl L PREFE RENCE 

CAS E Soybeans do best whe n grown under the sam e 5011 ~on­
edit ions as corn . A mellow , f er t i l , medi um-textured Ig m 
) soi l usua l ly is best. He vi er so il s _hould have good dra inA~~ ' 

1}4,5Sandy loam so il s warm up f ast er, all owing soybeans to emerge 
sooner and develop in a coo l or short growing season . Soi ls 
high in pH (pH 7 .5 ) and al kali ne soli types may lead to yellow ­
ing due to "iron chloros is" and o ther nutr ient probl em s. Some 
arieties of soybeans are more to lerant to "h igh" pH soils . o 

A soil re lat ivel y free o f w eeds Is very desirab le to avoid 
er io LJ s weed compet it ion. Effective w ed control , especjally 

in narrow row spacings, i im portant for pro fitable soybean 
production. (See weed cont ro l section.) 

ROTATION 

Soybeans fit well into a small grain rotation to replace 
summerfa ll ow or other row crops. Soybeans m ellow the soi l, 
and plowing soybean ground in preparation for next year's 
crop is not necessary except where the straw is very heavy 
or the weed situation is bad. Because they are a lat e season 
crop, le ss so i I moisture reserve is left for next year' s crop than 
w ith fa llow or early harvested sma ll gra in. 

Well·nodulated soybeans produce most of their own nitro ­
gen requirements . However, inoculation for nodul ation hou ld 
be used if well -nodulated soybeans ha .' ~ not been grow n in the 
f ield w ith in the past five years. Fertilization after soybeans 
should be about the same as after corn or small grains. See 
Circular S-F 9 (Fert il izing Soybeans) for more detail s. Soy­
beans shou ld not follow sunflowers un less a su itab le herb icide 
IS ava i lable to control volunteer sunflowers. 

SOYBEAN VARIETY SELECTION 

Choose a soybean variety that will matu re under average 
local growing cond itions and produce a sat isfactory y ield of 
h igh qual ity bea ns . I n general, the farther north or west in the 
soybean area of North Dakota, the ea r lier the var iety needed. 

Suggested soybean var ieties are listed in Table 1 for North 
Dakota. General ized areas of adaptation are indicat ed by 
zones . Early or late planting can move the var iety adaptat ion 
areas, so cons ider your location and your ow n experience 
when choosing from the varieties listed. Exper iment Stati on 
y ields, variety character istics and maturity cl assif icat ion may 
aid in variety selection. For yield trial information on var iet ies 
see Extension Circular A-654, 
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Table 1. Variety and ~gronomic information on soybeans suitable for North Dakota production. 

Relative 
Varietya Maturity 

Ada v.early 
Norman v.early 
McCall early 
Altona early 
Clay med .early 
Evans medium 
Merit medium 
Swift medium 
Hodgson 78 med.late 
Anoka med.late 

Height 

short 
short 
short 
short 
short 
medium 
medium 
medium 
med ium 
med.tall 

Resistance 
to Lodging 

good 
good 
good 
good 
good 
good 
good 
fair 
good 
fair 

Seed 
Size 

large 
large 
large 
v.large 
med.large 
large 
small 
large 
large 
v.large 

Hilum 
Color Zoneb 

yellow 3 
yellow 3 
yellow 2,3 
b'ack 2,3 
yellow 2,3 
yellow 2 
buff 2 
black 1,2 
buff 1 
black 

aUsted in order of maturity, earliest at top. 

bSee map Fig. 1 for soybean maturity zo nes. 

SEED QUALITY 

The selection and use of high q uality seed is one of t he 
basic keys to satisfactory and competitive soybean yields. Hot, 
dry conditions during development and maturation may re­
duce seed size and increase seed injury. 

Mechanical injury may be t he greatest si ng le cause of poor 
germination and seedling vigor in soybeans, occurring at 
almost any point during harvesting , hand ling or seed p roces ­
sing. Least mechanical injury occurs at 12·14% mo isture. 
Severe bruIsing with seed coat breakage m ay occur at higher 
moisture content. Harvesting at a lower mo isture co nt ent 
(8-10%) following intermittent wet and d ry period s can 
increase the amo un t of cracking. F req uent comb ine ad just ­
ments can compensate for changes in seed m oisture du ri ng t he 
day. 

The influence of soybean seed size on germination po ­
tentia l, early seed ling vigor and crop y ie ld is not always p r ­
dictable. Planting seed of fairly uniform size from wh ich 
excessive amounts of very sma ll and extremel y large seed 
have been removed may lessen prob lems in precis ion planting. 

Se lect soybean seed w hich is free of disease, seed coat 
cracking , splits and green immature seed . Attempt to use 
seed prod uced the previous cropping year . Seed two years 
o ld or o lde r usual ly has lower germinat ion and Ie s seed ling 
vi gor _ Research has shown that when seed d eterioratio n oc ­
curs seed ling vigor decl ines first, ab ili ty to establish a stand 
in th e fi e ld next , and germinat ion capacit y declines last . 
T here fo re , if germ inat ion percentage is low in soybeans, 
the seed lo t shou ld be d iscarded because of possi bl e lower 
seedl ing vigor and y ield potent ial. 

Dhlc\e 

VERY E~RLY MATURING VARIETIES 
IN ADAPTED AREAS (CONSI DER FROST). 

Fig. 1. General Maturity Zones for Soybean Varieties 



SEED TREATMENT 

Treati ng soybean seed genera ll y does not increase yield 
when h igh quality seed is planted. Seed treatment benefits 
most when the seed used is low in ge rmination (below 80%) 

ue to age, frost, weather, kerne l damage (broke n seed coats), 
or when germination and em ergence are sl ow due to co ld, 
wet so il . Commonl y used seed treatm ents are Arasan, Captan 
and Terra -Coat . App ly them at t he manufacturer's recom ­
m ended rate . These treatments general ly do not hinder nodu ­
lation, but shou ld be app lied before inoculat ion if used. 

INOCULATION 

Inoculate so ybean seed with "soybean rh izobia bact er ia" 
be fore p lanti ng . Th is provides the necessary bacter ia that let 
th e soybean p lants function as a legum e, uti liz ing and stori ng 
n itrogen from t he air . Th is inocul ant is differe nt from that 
required fo r al fa lfa , sweet c lover , and o t her I gumes . 

Inocu late soybeans cl ose to pl an ting time and afte r fun gi­
cide t reat m ent if t he seed is treated . Applying inocu lu m is 
cheap insurance o f good nod ulat ion whi ch benef its the so y ­
bean crop and m ay be a sm a ll benefit t o crops t hat fo llow . 

SEEDBED PREPA RAT ION 

Soybeans respond to good seedbed pre paratio n . Sha llow 
spring t ill age to k ill weed s befo re planting is eff ct ive o n fall 
p lowed f ie lds. On so ils wh e re spring plow ing is practi cal, 
plowing i usua lly do ne ju st before planting. Prepare a firm, 
mois t seed bed , as fre e from weed seed as pos sib le. Th e so oner 
you plant soy be ans after the last cultivation, the better th eir 

ance to compete with w eeds. T h e inco rporatio n of preplan t 
erb ic id es usually aid s in improving soil tilt h and seedbed 

preparati on . F ields with excessive trash o n the surface may 
h inde r t he p reciS io n of soybea n pla nt ing. 

FERTILI ZI NG 

Soybeans do best in fe rti le so il and make good use of ca rry ­
over fe rt ili ze r . Th ey are erratic in their respo n e to d ire ct 
app licat ion of com m erc ial fer tilize r. If a soil t st of t he f i Id 
or response in othe r crops indicates d ist inct ly low phosphate 
avai la bi li ty , a row applicat ion by planter att achm ent of 10 
to 30 pounds of pho phate per acre may be recommended . 
Five to 10 pou nd s of nit rogen per acre is al so recom mend ed 
on non -fa ll ow. If appl ied as a starter, the reco m mend d 
placement of fertili zer is in a band 2 inches to the side a nd 
2 inch s be low t h seed . The use of "pop-up " (a sm a ll amount 
of fe rti lizer pl aced in d irect contact w ith t he se d ) shou ld not 
be used on soybea ns, as se vere fertil ize r a lt in ju ry can re u lt . 
Bra d cast appl ication is p ro bably the m ost practi ca l and safe. 

F rtil izer res ults ha ve varied cons id erab ly , so experience 
on your farm is yo ur best guide. Leave an u nferti lized ch eck 
st r ip for com pari son. T he use of fo li a r fertili zation is not a 
subst it ute fo r a good so il fer tility program of so il applied 
fe rtili zers. Consu lt Ext ns ion Circu lar S-F 9 fer addit iona l 
tnformati on. 

PLANT ING 

So ybeans are suscept ib le to frost in spring and fal l and to 
prolonged exposure to near fre ez ing' conditions . Plant soy ­
beans after t he soil has warmed and ai r temperatu res are 
favorab le . Plant as soon as possib le f ive d ays before the average 

last killing frost date. Th is w ill allow less than a 50% chance of 
frost ki ll ing the soybeans. Delayed seeding until the average 
frost date a llows time to k il l ear ly weeds before p lanting 
soybeans. Extreme early planting in coo l, wet soil may result 
in low germination and emergence. 

Planting dates between May 10 and 25 appear to be most 
favorable for higher yields yet reduce the risk of frost injury. 
On f i Id s where weeds are not a ser ious problem, p lant as 
early after the average frost date perm its so the beans can take 
ful l ad vant age of the entire growing season and produce top 
yie ld s. Fo ur years ' data from "date -of-p lanting" studies made 
at the Fargo Exper iment Station show that plantings made in 
later May had lower ed yie ld, poor r seed qua lity, lower 
o il content , shorter pl ant he ight, and pods set closer to the 
gro u nd. Late plan ti ng may be jus( ified only where weed 
contro l is of primary importance. 

Pl anti ng in rows is the most common method and permits 
cul ti vat io n fo r we d contro l wh ich is important in gett ing 
good y ie lds. A corn plante r wi t h the proper plates, air planter, 
grain d r ill o r sugarbeet p lanter may be used . Plant about 
1 1/2 to 2 inch es dee p to place th e seed in moist soi I. Plant ­
ing too dee p (greater than 2 inches) or in a so il which crusts 
may cause poor emergence . 

The most common row spacing is 30 inches . {)IDSU Experi­
ment Statio n results wit h current variet ies at Fargo, Casselton 
and Oakes show that row spac ings narrower than 30 inches 
have giv en the same or h igher y ields than wider row spacings 
(F igure 2 ). A 2 .7 b ulA inc rease w as reported at Fargo when 
row spac ing was red uced from 30 inches to either 6 or 12 
inch es . At Cassel ton, soybean yields increased approximately 
5 bulA w h n row SPaci ngs we re reduced from 36 inches to 
6 or 12 inches . Research repo rt d o n irrigated soybeans at 
Oakes , NO indicated that y ields from narrow spaced rows 
we re sign if ican tly highe r than wider spaced rows. When 
early planted, so yb eans in 12 -i nch row spacings y ielded 
25% and 40% more than 24 and 30-inch row spacings, re ­
spect ively. T he yie ld res ponse d ue to narrower spacing was 
considerably less wh en p l a nt~d late . 

Howeve r, cl ose drill ed or sol id seeded soybeans will pro­
du ce satisfactory yields on ly if the land is re latively free of 
weeds and of good so il fertil ity. Some weed contral ear ly 
in the season can be obtained w ith a harrow or rotary hoe, 
but contro l often is not satisfactory if the fie ld is very weedy. 
Herbicide combinat ions can a lso be very useful in weed con­
t ro l of so lid -seed ed soybeans. 
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Fig. 2. 	The effect of row spacing on soybean yields at Cassel­
ton, Fargo and Oakes, North Dakota. 



RAT E O F PLANTING 

Planting rates of soybeans w ill va ry depending on row 
spacings desired. Plant populatio ns of approximately 150,000 
plants per acre are most desirable. About 3,000 med ium· 
sized soybeans weigh one pound . Soybeans weigh 60 pounds 
per bushel . Seeding rat es for various row spacings are hown 
in Tab le 2 . In al l cases, adjust the planting rate for seed size 
and germination percentage . 

Table 2. Planti ng Suggestions 

Row spacing Ibs/A Seeds/ft. Row 

40" 45-50 11 
36" 50-55 10 
30" 55-60 9 
24" 65-70 7 

6 or 12" 85-100 4 

WEED CONTROL 

Start weed contro l early , as soybeans are poor compet itors 
with weeds when cool tem perat ures slow germ inat ion and 
growth . Prepare the seedbed immed iately pri or to plant ing 
the crop to ki ll germinati ng weeds. Use a rotary hoe , harrow 
or weeder after pl anting and before the soybeans emerge . 
Do not cult ivate th is w ay when soybeans are just emerging 
as the tender hypocoty l arch w ill be in jured. For best results 
use these methods when t he ground is not trashy, cloddy or 
wet and when the weed seedl ings are ju st emerging and not 
more than 1/4 inch ta l l . 

Preemergence or p re p lant incorporat ed herb li cides offer 
the best opport uni ty for se lect ive weed contro l in soybeans. 
Triflura l in (T refl an ), proflurali n (Ta iban), fl uchlora ilin (Basa ­
lin), din itram ine (Cobex) and pend imetha li n (Prow l ) are 
din itroan i line herbic ides applied prep lant incorporated for 
the contro l of ann ual grasses and broad leaf weeds . These 
herbicid s w il l not contro l w il d m ustard, common cocklebur 
and vo lu nteer sunf lower . Proper tim ing and incorporat ion 
depth for each herbic ide is essent ial . 

Herbicides such as alach lor (L asso) , chloramben (Amiben), 
linuron (Lorox), metribuzin (Sencor, Lexone) and meto­
lach lor (Dual) applied to the so i l surface at p lant ing time or 
immediate ly following p lant ing have given good to excellent 
broadleaf and grassy weed con t ro l . A number of these pre­
emergence herbicide are enhanced by 1/ 4-1 / 2 inch of rainfall 
to l lowing app licat ion. Met ribuz in and ch loramben control 
many broadleat weeds inc lud ing wild mu stard and certa in 
grass weeds . Watch rates of metr ibuzin on sandy soi Is and do 
not use on so il above pH 7.4 as soybean injury may occur . 
Injury can be reduced by us ing herb icide com binat ions with 
lower rates of metribuz in . 

Postemergence app lications of bentazon (Basagran), dino ­
seb (Premerge, Dow Genera l) and d inoseb + naptalam (Dya ­
nap) can be used in soybeans for broadl ea f weed control . 
Dinoseb shou ld be appl ied at the crack ing to crook stage to 
avoid inj ury . Emerging w eeds wi ll be k i lled and may provide 
some res idual contro l of wi ld mustard. Bentazon has given 
cons istent wi ld mustard control and control of other broad leaf 

weeds . Fai r control of red root pigweed and lambsquarters 
can be expected w hen weeds are very small ( less than 1 1/2 
inches). 

Herbicides such as d iallate (A vadex) nd barban (Carbyne) 
can be used to control wild oat s in soybeans. 

Soybeans are suscept ible to injury f rom 2,4-0, MCPA 
or dicamba (Banvel) and drift into soybean f lel s shou ld be 
avoided . (R efer to Extension Circular W-253 for further 
information on herbic ide ra tes, mixtures and u 'e .J 

HARVESTING 

.Straight combj,n ing is the most satisfactory and commonl y 
used method of harvest . Swathing of oyb an can re u lt in 
excess ive field losses due to shattering. Use o f floating headers, 
love bars and all row crop head ers are nece sary to r duce 
harvest losses . Keep your comb ine i ll good repair . A clltterbar 
in poor condit ion w i ll increase gather ing losses. Be ur 1 kn ife 
sections and ledger p lat es are sharp, and that w r plates , 
hold -down clips and guards are properly adj ust d . Proper 
reel speed in relat ion to ground speed w i ll red uce gat her ing 
losses. Use a ree l speed about 25% fast er than ground speed. 
Operate the cutterbar as clo e to the ground 8 . pOSSib le at 
all times . Keep forward speeds at or b low 3 rnil s per hour. 

If stubble is h igh and ragged, or if separa t ing losses are high, 
slow down. About four beans or one to two pods per square 
foot represents a loss of 1 bushel an acre. 

Harvest soybeans when the pl an s are mature and t he bea ns 
are dry, conta ining not more than 14% moisture. When beans 
are extremely dry, (8 -10% mo isture) harv est ing w ill cause 
more shattering and seed injury. Under these condit ions, 
combine dur ing morn ing or even ing hours o r ad just the com­
bine accord ingly. Adju st cylinder-conca ve cl earance accord ing 
to the operators manual, usually 3/ 16 to 5/1 6 inch at t he back 
and wider in front . When beans are tough, cyl inder speed may 
have to be increased to 700 -750 rpm. Decrease cylinder speed 
as beans dry to reduce breakage; 450-500 rpm is sati sfactory 
for dry soybeans. 

STORING 

Soybeans may be stored safely for short period d uring the 
fall or winter w ith a moisture content as high as 14%. For safe 
storage during the spr ing or summer , soyb ans should not con­
ta in more than 12% moisture . Sound beans, free o f fo reign 
material and spl it beans, store better and stay in condition 
longer . The max im um drying temperature for so ybeans is 
about 1400 F . W hen soybeans are t o be u ed for se d, the 
temperature should not exceed 1100 F . In d ry ing soybean , 
a grower is seldom confronted in remov ing more than 2 or 3 
po ints of moisture . 

The information given herein is for educa tional p ur po ses on ly. Refer­
ence to commercia l products or trad e nam es is m ade wi t h the under­
standing that no discr iminat io n is intended and no endorsem ent by 
North Dakota Cooperative Extension Service is impl ied. 

Cooperative Extension Service, North Dakota State University of Agri culture and Appl ied Scie nce . <ln ll U .S. De pilrl l :j I~ II' o f A IJ ' lcul · 
ture cooperating . M y ron D . Johnsrud , D irector, Fargo, North Dak ota . Distributed in furth erance o f th A<: t of C fH!I (~ S o f M ,IY 8 Lilid 
Jun 30, 1914. We offe r o u r program s and fac ili t ie s to al l people w ithout regard to race, creed , <:olor , sex . o r rlLlt loli al o rlql ll . 

5M-5/79 


