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COVER PHOTOS

1. Good land use on Lipscomb Stone and Son farm in Jackson County. Soy-
beans on valley soils, Coastal bermudagrass pasture on more rolling lands, and
forest on the steep slopes.

2. Response to lime on Norfolk sandy loam. Left, soil pH 6.0. Right, pH 5.0.

3. Response to potassium on Norfolk sandy loam.

4. Podworm at work. Soybean's number one insect enemy.

5. Moisture stress on soybeans caused by subsoil compaction on Lakeland sand.
Left, compacted (300 psi); right, no compaction. Rainfall: August 15-September
15 was 0.44 inch. Photographed September 12.

6. Row spacing experiment. Close rows give early ground coverage and bet-
ter weed control.

7. Good stand of soybeans obtained with no-tillage planter on small grain
residue.

8. Postemergence control of sicklepod in soybeans.
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CONCLUSIONS

Based on research results reported in this bulletin the following
conclusions are drawn:

1. Soybeans in Alabama are much more competitive with other
areas of the United States than is corn. Three times in the last 15
years Alabama's average yield per acre of soybeans has exceeded
the national average.

2. In addition to some of the lands now in other row crops, a
potential for considerable expansion of soybean acreage in this
State exists primarily on imperfectly drained flood plains along
the Tennessee River and its tributaries in northern Alabama,
bottomlands and low terraces in central and southern parts of the
State, and poorly-drained Coastal Plain soils of extreme southern
Alabama.

3. Water is vital during podfilling of soybeans. Other produc-
tion factors are important but the true yield barrier generally is
lack of water during the 5-week period, August 15 to September
20, for central Alabama. Supplemental irrigation appears promis-
ing, especially where the same source of water and equipment
can be used on cotton and soybeans. The critical time for soy-
bean irrigation frequently is later in the season than for cotton.

4. Compacted subsoils severely restrict soybean root develop-
ment on many Alabama soils and when this condition exists it is a
major factor in reducing available soil moisture.

5. For maximum production over an extended harvest period
select varieties by the following planting date and maturity group
schedule:

Location Planting date Varieties and maturity groups

Northern May 1-31 York, Dare (V); Lee, Hood, Davis
Alabama (VI); Bragg (VII)

June 1-15 Lee, Hood, Davis (VI)

Central May 5-25 Lee, Hood, Davis (VI); Bragg
Alabama (VII); Hampton 266A (VIII)

May 26-June 15 Bragg (VII); Hampton 266A (VIII)
June 16-July 5 Hampton 266A (VIII)

Southern May 15-June 5 Davis (VI); Bragg (VII); Hampton
Alabama 266A (VIII)

June 6-15 Bragg (VII); Hampton 266A (VIII)



6. Plant soybeans in as narrow rows as weed and insect control
practices will permit. Late planted beans, especially, will yield
better if planted in rows not over 30 inches apart.

7. Burning small grain straw before planting soybeans did not
reduce yields. However, suitable equipment is available for
shredding large amounts of straw so that it can be handled satis-
factorily in planting and cultivating a bean crop after small grain
is harvested.

8. No-tillage planting of soybeans in small grain stubble and
straw, using herbicides to control weeds, is in the experimental
stage for Alabama conditions.

9. A subsoiler-planter has been used successfully after small
grain harvest on sandy loam soils. Yields with this mulch planting
system compared favorably with conventional plow-plant meth-
ods.

10. Yield increases from the use of the growth regulator TIBA
have not been large enough to offset cost of the required rates of
application.

11. Although response to lime has varied on different soils at
a given pH, most soils below pH 5.8 need lime for soybeans. The
amount of lime needed to correct a low soil pH can be determined
in the laboratory by a lime requirement soil test.

12. Molybdenum is not needed for soybeans on soils limed at
the recommended rate.

13. Although commercial nitrogen frequently produces greener
foliage, and on new lands more vigorous early growth, it has not
increased yields when soybeans are inoculated.

14. Phosphorus (P) and potassium (K) fertilizers added di-
rectly for soybeans should be broadcast. Soils testing "low" in P
or K gave satisfactory increases for additions of these elements.
In rotations, enough P and K should be applied to the other crop,
or crops, in the sequence to maintain these elements in the soil
at a level sufficient for beans and the other crops.

15. Annual grass weeds and most small-seeded broadleaf weeds
can be satisfactorily controlled in soybeans with herbicides pres-
ently available. Large-seeded broadleaf weeds such as cocklebur,
morningglory and sicklepod (coffeeweed) present the major weed
problem in this crop. Other broadleaf weeds such as prickly sida
(tea- or ironweed), Florida beggarweed and the pigweeds are



problems in soybeans in certain areas. Postemergence herbicide
treatments offer the most promise for control of these species.

16. Soybean diseases can be expected to increase with in-
creased acreages. Good sanitation practices and resistant varie-
ties offer practical means of control.

17. Cutworms can be controlled with trichlorfon as a bait. The
lesser cornstalk borer is not adequately controlled by any ma-
terials currently labeled for use on soybeans. Control of the corn
earworm (podworm) should be started when one worm per foot
of row is found. The stinkbug, another serious pod-damaging in-
sect, can be controlled with insecticides currently labeled for use
on soybeans.

18. Suitable crops to rotate with soybeans present a major prob-
lem to many Alabama growers. Double-cropping soybeans after
small grains in rotation with corn yielded as well as full-season
beans at four of five locations in short term experiments. How-
ever, full season beans generally will produce higher yields be-
cause they offer more flexibility in planting with good soil mois-
ture and reducing the weed and insect problems.
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SOYBEAN PRODUCTION - RECENT
RESEARCH FINDINGS

INTRODUCTION
HOWARD T. ROGERS 1

HE PLANT IS VALUABLE for man and stock and the results of
experiments at Auburn show that it can be easily grown in Ala-
bama ... ", thus reported Mell (17) of the Alabama Agricultural
Experiment Station in 1895, referring to the soybean. His was
some of the first research conducted on soybeans in the United
States, in which he compared varieties of "foreign seeds" in Ala-
bama.

Although considered, until recent years, to be primarily a Corn
Belt crop, the first U.S. grown beans were processed by The Eliz-
abeth City Oil and Fertilzer Company in North Carolina. For
years Baldwin County, Alabama, was reported to plant the high-
est percentage of its cropland in beans of any county in the
United States. It was introduced as a "grain" crop in Jackson
County in the late thirties.

PRESENT STATUS

The estimated harvested acreage in Alabama in 1970 was 609,-
000, exceeding both cotton and corn. As shown by Figure 1 this
acreage is concentrated in the southwestern, Black Belt, and Ten-
nessee Valley counties plus about 25,000 acres in the Coosa Valley
in Talladega County. A significant increase in the last 2 years has
taken place in several counties in southern Alabama bordering
Florida.

With highly disappointing corn yields for at least 3 years in
central and southern Alabama, and declining cotton and corn
acreages for many years, farmers are looking for a replacement
cash crop. Others need a substitute crop for corn and are using
small grain double-cropped with soybeans.

Soybeans in Alabama are more competitive than corn with
other areas of the United States as shown in Figure 2. In fact,
three times in the last 15 years, Alabama's average per-acre soy-
bean yield has exceeded the national average. This relative com-

Professor, Department of Agronomy and Soils.
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SOYBEAN PRODUCTION 9

FIG. 2. Soybean and corn yields per acre in Alabama compared with U.S.
(Source: Alabama-USDA Cooperative Crop and Livestock Reporting Service.)

petitive efficiency of production probably will be reflected in fur-
ther increases in acreage unless the crop is put under acreage
control. Increased production will depend on beans being planted
on lands adapted to the crop and certain cultural problems being
solved by research and practices accepted by growers.

The soybean is a versatile plant, being grown from southern
Canada to Mexico. Estimated production in Mexico has ranged
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between 150,000 and 300,000 metric tons in recent years and the
acreage there is expected to increase 25 to 35 per cent annually
for the next 5 years. In spite of the wide range of soil and climate
under which the crop is produced, it responds quite differently to
management within the environment existing where beans are
grown in the United States. For this reason generalized state-
ments on production practices should be avoided.

This bulletin reports recent research findings in Alabama on
soybean production practices. It will not cover the crop as broadly
in scope as did Bulletin 373 (3) issued in 1967 by this Station, but
will present more conclusive information on certain practices
discussed in Circular 136 (22), published in 1961.



SOYBEAN PRODUCTION

SITE SELECTION AND IMPORTANCE
OF WATER

HOWARD T ROGERS

L.'r1' shalE '[IO". rainfall (distrilution, irrngati on. anid subsoil
colllact 011tlaflect xx ater axvailability durinig critical stages of the
s(\ lbeant planlt dlex elopnte it.

SITE SELECTION

It has been said that soil, xx ich wxili produtce (rood cotton or
con w~ill produvce soybleat is. Ibis is misleadling. Soy beans are n ot

as (Irot igiit tolerant as co tton)1, especiallx(I turill the fruiting pe-
riodl. The alol e a peak nmisture re( jnircen it later than corn
uitn(et Alabamta cond(itionls. The moisture dlem~and~s of al)x crop
obix iot tsix affect the selection of soils suiital e for that crop.

The poteniial for con sidleral e expantsion oft~ soxy1bean acreage
int this State egists putt tarilx on the folloxxit ig lands:l ( 1) itoper-
fectlx dlrainled flood p~laitis attd oxverfloxx land(s along the Tentiessee

FIG. 3. Good land use as shown by soybeans on bottom land aong-. the Tolle-
poasa River in central Alabama. Nate drainage ditch on left.
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FIG. 4. Poorly drained Lower Coastal Plain soils of the Craven-Dunbar-Bladen
Association. Above, area in native vegetation of wiregrass and sparse stand of
pines. Below, similar sails in soybeans. (Courtesy of Soil Conervation Service,
USDA.)

lix cr and~ its tribuItaries, (2) relat ixcly lce c uplands xx ithre
strictedI intern al dlrainage in northern A\lab amna, ( 3) 1 ottoml ho ds
anlog yx terraces alon Ig tile riv eris and1( smraller streamis ini central
and1( soutlhern Alabamna, and, ( 4) nearly lev el, poorly-dIrailled
Coastal Plain soils of extreme southern Alabama. \Much of this
acreage is lnt xxell-adapted1 to con Iand~ cottoin. Coxvcr Phloto 1
andc Figures :3 and 4 showx re presenltatix c landiscapes of' soim e of
these land( types.

Table 1 showxs the comparatix e \ ieldls of sod-bean s oil bottom-
landos and~ ulal d soils in central Alalbama. In these miaxiiiiim



TABLE 1. SOYBEAN YIELDS ON UPLAND AND BOTTOMLAND SOILS IN
CENTRAL ALABAMA (MAXIMUM YIELD TESTS)

Yields of soybeans per acre, bushels
Location Soil

1963 1964 1965 1966 1967' 1968 1969 7-Yr.
av.

Auburn ....... Light-textured 21 34 17 44 45 23 32 31
upland

Prattville____ Medium-textured 14 27 27 24 48 42 22 29
upland

Tallassee -..... Medium-textured 36 53 41 41 52 22 46 42
bottomland

1Adequate rainfall at all locations in 1967.

yield tests all practices known to favor high yields, except supple-
mental irrigation, were followed. The bottomland soil at Tallas-
see produced 40 per cent more beans than upland soils at other
locations as a 7-year average.

RAINFALL DISTRIBUTION

Published rainfall charts (11) show clearly one reason why soy-
bean production in Alabama was concentrated in the extreme
southwestern counties for many years. The average daily rain-
fall for this region during the last 20 days of August and first 20
days of September is approximately 0.2 inch, whereas upstate

TABLE 2. MAXIMUM AND AVERAGE YIELDS OF SOYBEANS AS RELATED
TO RAINFALL, EIGHT LOCATIONS, 1963-69

High yield year 1963-69 Average
Yield Rainfall 2  Yield Rainfall'

Bu. In. Bu. In.

Alexandria Field, cl............. 48 7.8 30' 4.33
Agronomy Farm, Auburn, sl...... 45 10.5 31 4.1
Brewton Field, sl. 46 4.7 36 3.4
Monroeville Field, sl............. 40 7.1 27 3.0
Prattville Field, sl. 48 6.7 29 3.3
Sand Mountain Substation,

Crossville, fsl. 52 6.3 34 3.9
Plant Breeding Unit,

Tallassee, fsl. 53 3.7 42 3.7
Wiregrass Substation,

Headland, sl. 39 7.8 27 3.54
Average 46 6.8 32 3.7

Increase over average, pct........ 44 84

'Abbreviations: cl = clay loam; sl - sandy loam; fsl = fine sandy loam.
2 Rainfall during the period August 20 to September 20.
' Average for 6 years only.
SAverage for 5 years only.

SOYBEAN PRODUCTION 13
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the average for this period is between 0.1 and 0.15 inch. Any-
one growing soybeans, or contemplating starting production of
this crop should study these long-term rainfall distribution charts.

Water is vital during podfilling of soybeans. Alabama's all-time
record yield of 27 bushesl per acre in 1967 was next to the highest
state average ever made in the Southeast. The reason was ade-
quate rainfall during the critical period of pod development and
filling. Other production factors are important but the true yield
barrier generally is lack of water at this critical time. In a maxi-
mum yield test at eight locations over the State, soybean yields
averaged 44 per cent higher the year of highest rainfall during
pod fill (84 per cent more rain) than the average for the 1963-69
period, Table 2. Rainfall distribution may be even more critical
in double-cropping systems such as soybeans after wheat for
grain. The close relationship between yield and rainfall during
late August and early September was shown by a 10-year experi-
ment at Auburn on upland loamy sand (21). Soybeans produced
a top yield of 58 bushels per acre in 1967 when 10.5 inches of rain
fell between August 20 and September 20. Beans in this test were
grown in a 3-year rotation with cotton, corn and wheat or oats for
grain.

SUPPLEMENTAL IRRIGATION

Sprinkler and furrow irrigation experiments with soybeans show
the importance of timely applications of water. It appears that
cotton and soybeans might use the same source of water and
equipment on a reasonable-size operation as the critical time for
irrigating beans usually will come later in the season than for
cotton. An experiment at Auburn, Table 3, showed that in 1968,
when only 1.7 inches of rain fell between August 20 and Septem-
ber 20, adding 3 inches of water with sprinklers increased bean
yields 14 bushels. This was a 47 per cent increase in soybeans
grown after wheat in a 2-year rotation with cotton on a sandy

TABLE 3. RESPONSE OF SOYBEANS TO SPRINKLER IRRIGATION UNDER

DIFFERENT RAINFALL SITUATIONS, AUBURN, 1967-69

Moisture

Year Rainfall, Water8/20-9/ 23 applied

In. In.

1967 10.5 1.0
1968 1.7 3.0
1969 8.0 2.3

Yields per acre

Not
irrigated Irrigated Increase

Bu.

49
30
41

Bu. Pct.

50 2
44 47
45 10

14



TABLE 4. RESPONSE OF BRAGG SOYBEANS TO FURRow IRRIGATION,

LUCEDALE FINE SANDY LOAM, THORSBY, ALABAMA
1

Moisture, 8/1-9/30 Bean yields per acre

Irrigation levels
Water applied2

Not Actual Increases

Year Rainfall Inter- High irrigatedInter- High nter High
mediate igh mediate mediate

In. In. In. Bu. Bu. Bu. Pct. Pct.

1968 6.2 3.3 4.9 26 37 38 42 46
1969 8.8 1.8 5.0 32 46 48 44 50

1This is a cooperative experiment with Soil and Water Conservation Division
of ARS-USDA. The research involves water use, plant populations, variety and
row width comparisons, and leaf area and other plant growth indices as affected

by levels of irrigation. Detailed analysis of these factors, as well as yields, will be
reported when the experiment is terminated.

2 "Intermediate" and "high" levels of irrigation designate that water was applied
when 70 and 30 per cent, respectively of available soil moisture was depleted.

loam. During 1967 and 1969 yields of 41 to 49 bushels per acre
were obtained without supplemental water. Two years of the
three additional water was not needed.

Increases for furrow irrigation in an experiment on a fine sandy
loam at Thorsby ranged between 42 and 50 per cent, Table 4.
These results did not indicate a significant response to the high
level of irrigation over the intermediate. The low level of irriga-
tion required only 1.8 to 3.3 inches of water to produce 11 and 14
bushels per acre increases in soybean yields. This represents a
43 per cent average increase for the 2 years from irrigation. Other
factors, such as lodging, limited top production to 48 bushels per
acre.

SUBSOIL COMPACTION

Another important factor affecting water supply for growing
soybeans is the depth of rooting and available soil moisture. The
effect of compacted subsoils on growth and development of the
soybean was studied on both coarse- and medium-textured soils
in 1968 and 1969 at Auburn.

In 1968 beans produced only 18 per cent as much on moder-
ately compacted as they did on non-compacted soil. In 1969 the
same amount of compaction cut yields approximately one-half.
This moderate compaction (penetrometer resistance of 150 p.s.i.)
is less than the density of the subsoil frequently encountered in
the field in sandy soils. Hendricks and Dumas (15) reported a
penetrometer resistance of 600 p.s.i. at 2.4-inch depth in the traf-

SOYBEAN PRODUCTION
15
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FIG. 5. Effect of subsoil compaction as shown by penetrometer resistance on
bean and straw yields (average of 2 soils).

fic furrow between cotton rows on a sandy loam that was turned
12-14 inches deep each year. During the period of full bloom and
pod fill rainfall measured 2.1 inches in 1968 and 2.9 inches in
1969. Figure 5 shows severe effects of only light subsoil compac-
tion on bean yields. Also, see Cover Photo 5. Beans on coarse-
textured soil (sand) with lower moisture holding capacity suf-
fered much more stress than those on fine sandy loam. The in-
ability of soybean roots to penetrate even moderately compacted
soil layers is a more serious problem than is generally recognized,
particularly on soils with low moisture holding capacity such as
sands and sandy loams (24).

16 ALABAMA AGRICULTURAL EXPERIMENT STATION



VARIETIES AND DATES OF PLANTING

DONALD L. THURLOW1

SOYBEANS are highly photoperiodic and maturity date of a
variety does not vary greatly from year to year at a given location.
Soybeans grow vegetatively until days shorten to a length critical
for each variety, then vegetative growth stops and fruiting be-
gins. For each variety the day length required for flowering is

specific. Because of this photoperiod difference, varieties have
been divided into maturity groups 00 (early) through VIII
(late). The groups V, VI, VII, and VIII are adapted for planting
in Alabama. The average critical day length in Group VII is
141/2 hours. Varieties in Group V and VI have a longer critical
day length, thus flower in mid-summer, and are earlier maturing
than Group VII; Group VIII varieties have a shorter critical day
length and are later maturing than those of Group VII. When
planted late, mid- and late-season varieties (Groups VII and
VIII) grow longer and yield more than earlier maturing varieties.

The summer day lengths for southern, central, and northern
Alabama are shown in Figure 6. The corresponding degrees lati-
tude are shown on the map, Figure 1, which illustrates the ap-
proximate date at which Group VII varieties start flowering in
different areas. The maturity of the varieties is shown by Tables 8,
9, and 11, and Figures 7 and 8 for central and northern Alabama.
Group V matures by approximately mid-September in southern
Alabama as compared to early October in northern Alabama. The
maturity of Group VII varieties is October 10-15 and October
17-25 for southern and central Alabama, respectively, and sim-
ilarly Group VIII varieties mature approximately October 19-28
and October 25 to November 5 in southern and central Alabama,
respectively.

Because soybeans varietal performance changes with latitude,
time of planting and soil type, it has been necessary to place va-
riety trials at many locations in Alabama. Soybean variety trials
are reported from six locations, Table 5. The trials consisted of
two types: (1) State trials consisting of 12-14 released varieties
comprising Groups V, VI, VII, and VIII, and (2) regional trials

1 Associate Professor, Department of Agronomy and Soils.

SOYBEAN PRODUCTION 17



TABLE 5. LOCATION, SOIL TYPE, DATES OF PLANTING, AND Row WIDTHS OF VARIETY TRIALS

Station and location Soil type Date of planting Row Type of
1st 2nd 3rd width, in. test

Tennessee Valley Substation Dewey sil May 2-30 42 Reg. groups
Belle M ina ---------------------------------------- M ay 18 av. V and VI

Sand Mountain Substation
Crossville -------------------------------- -------- Hartsells fsl May 1-3 May 20-25 June 10-15 36 State

Plant Breeding Unit, Tallassee.__________ Cahaba Ifs May 11 to 40 Reg. groups
June 22 VII and VIII
May 23 av.

Black Belt Substation
Marion Junction ----------------- Houston c 1967-68 May 6-11 May 26 to June 24 to 36 State

Sumpter sic 1969 June 5. July 2
Gulf Coast Substation, Fairbope.----- Malbis fsl June 1-10 38 State and

Reg. groups
VI, VII, VIII

Brewton Field, Brewton ____________ Benndale sl May 10-13 June 1-12 36 State

' Abbreviations: sil= silt loam; fsl - fine sandy loam; lfs = loamy fine sand; c= clay; sic - silty clay; sl= sandy loam.

co

0

C

C

mx
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m

z
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Doylic
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FIG. 6. Day length and date of flowering for Group VII varieties of soybeans in
southern, central, and northern Alabama.

in cooperation with USDA consisting of evaluating breeding lines
from Group V, VI, VII, and VIII.

First planting dates varied from May 1 to June 5. Subsequent
plantings were made at approximately 3-week intervals.

Yields were determined by cutting entire mature plant by hand
and threshing. Most losses that commonly occur during combine
harvesting were avoided by using this method.

Maturity was recorded as the estimated date when practically
all pods were dry and most leaves had dropped.

VARIETIES BY MATURITY GROUPS

Very Early Varieties-Maturity Group V
Varieties of this maturity are recommended for production only

in the northern area of Alabama. Yields of this group in other
areas of the State are usually below those of later maturing va-
rieties; however, varieties in Group V may yield more than the
later maturing ones in years with a late summer drought. Highest
yields were obtained from the earliest optimum planting date and
yields dropped markedly when planting of these varieties was de-
layed. Hill, the earliest variety in this group, matures in mid-
September in southern and central Alabama and late September
to early October in northern Alabama. Relative maturity and
other characteristics for varieties tested are presented in Table 6.

Irv I I

SOYBEAN PRODUCTION 19



TABLE 6. MATURITY AND OTHER CHARACTERISTICS OF SOYBEAN VARIETIES TESTED

Plant characteristics Reaction to individual diseases' Nematode
Approxi- resistance Registration

Group Variety mate TarPhto- PurpNo.maturity1 Pubes- Flower Pod Hila Bacteria Wild-Tar- Phto-Purple Root- and ar
cence color color color pustule fire sget phthora seedin ystsknot

V Hill (earliest) 9-29 Tawny White Lt. Tan Brown R R MR MR S S R 29 1960
Dare +8 Grey White Tan Buff R R R MR R S MR 50 1966
York +7 Grey Purple Lt. Tan Buff R R R MS R S S 70 1968
Dyer +6 Brown Purple Tan Black R R R VS S R S 69 1968

VI Hood (earliest) 10-7 Grey Purple Lt. Tan Buff R R R S MR S S 30 1960
Davis +5 Grey White Lt. Tan Buff R R R R MR S S 56 1966
Lee +7 Tawny Purple Lt. Tan Black R R MR S R S S 23 1958
Lee 68 +8 Tawny Purple Lt. Tan Black R R R VR R S S 72 1968
Pickett + 10 Grey Purple Tan Black R R MR S R R S 52 1966

VII Semmes (earliest) 10-15 Grey Purple Tan Black R R R VR S S S 53 1966
Bragg +3 Brown White Brown Black R R R R S S R 43 1964
Coker 208 +7 Grey Purple Tan Buff R R MR S S S S_
McNair 800 +1 - Black R R R S S S S

VIII Hampton 266A
(earliest) 10-30 Grey Purple Lt. Tan Buff R R MR VS S S S 47 1964

Hardee +5 Grey White Tan Buff R R R S VR S MR 44 1964
Coker 318 +3 Grey White Tan Tan R R R S S S S 

' Maturity given as the number of days later than the earliest variety within the same group.
2 Registration of varieties are in Agronomy Journal from 1958-1963 and Crop Science 1964-1970.
SSublines of Hampton.
These are relative order of resistance: VR-very resistant; R-resistant; MR-moderately resistant; S-susceptible; VS-very

susceptible.
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Early Varieties-Maturity Group VI

Varieties in this maturity group are adapted to all production
areas of Alabama except the sandy soil of the southeastern section.
Maximum yields usually can be expected from adapted varieties
in this group if they are planted at recommended dates of plant-
ing in northern Alabama and during the earliest optimum plant-
ing date in other areas of the State. Hood, the earliest variety in
this group, matures approximately October 2 and 15 in southern
and northern Alabama, respectively, when planted as a full-season
crop. Relative maturity and other characteristics of varieties
tested are presented in Table 6.

Mid-season Varieties-Maturity Group VII

Varieties of this maturity are adapted for planting in central
and southern Alabama. Production in the northern part of the
State is hazardous because the maturity date of this group is so
near the date of first frost. Yields of varieties of Group VII are
not much different from Group VI when planted at the recom-
mended date. However, mid-season varieties are better adapted
for late planting than are early maturing ones. Bragg, the stand-
ard maturing variety in this group, matures approximately Oc-
tober 15 and 22 in southern and central Alabama, respectively.
Relative maturity and other characteristics for varieties tested
are presented in Table 6.

Late Varieties-Maturity Group VIII

Varieties of this maturity are adapted for planting in central
and southern Alabama. These late varieties, like the mid-season
varieties, make more vegetative growth before flowering than the
earlier types; therefore, they have a higher yield potential when
planted late or planted on the sandy soils in the southeastern sec-
tion of the State. Yields of the late varieties are not reduced as
drastically by late planting as are yields of the earlier varieties.
Hampton 266A, the earliest maturing variety in this group, ma-
tures approximately October 23 and 29 in southern and central
Alabama, respectively. Relative maturity and other character-
istics for varieties tested are presented in Table 6.
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RESULTS AND DISCUSSION

Northern Alabama

Yields of soybean varieties when grown in northern Alabama
at the Sand Mountain Substation are shown in Table 7. Yields of
varieties in Groups V, VI, and VII were similar when planted the
first week of May.

Yields of all varieties decreased with later planting. The largest
decrease was for Group V varieties, approximately 2 bushels for
each week delayed after May 1. Group VI varieties decreased in
yield almost 1 bushel per week planting delay after May 1. The
best varieties for early planting appear to be Dare, Davis, and
Bragg, all with 3-year averages of 41 bushels per acre. For late
plantings, Davis and Lee appear to be the best varieties as their
3-year average for late planting was 33 and 32 bushels per acre,
respectively. Group VIII varieties are too late for this location as
they were killed by frost before maturity 2 of 3 years. Some
Group VII varieties are often killed by frost since their date of
maturity is near the average frost date. Therefore, they should be
used only for early plantings.

TABLE 7. YIELD OF SOYBEAN VARIETIES BY PLANTING DATES AT

SAND MOUNTAIN SUBSTATION, CROSSVILLE

Per acre yield by planting date

Variety May 1-3 May 20-25 June 10-15

67-69 68-69 69 67-69 68-69 69 67-69 68-69 69

Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu.

Group V (very early)
Hill 36.3 32.9 35.1 34.3 30.7 30.3 27.3 25.3 16.5
Dare 41.4 38.6 39.0 35.9 32.9 30.5 30.5 29.7 18.5
York 38.1 36.3 34.4 33.7 30.5 20.6

Group VI (early)
Hood 38.2 40.2 39.7 36.5 35.1 30.1 29.4 29.6 19.2
Davis 40.9 39.3 37.3 38.1 36.3 32.9 33.4 80.2 19.4
Lee -8.6 37.6 33.6 87.0 35.2 29.7 31.7 38.7 17.9

Group VII (midseason)
Semmes 38.0 36.3 32.9 35.9 33.9 29.7 28.4 24.0 15.2
Bragg 41.0 38.1 33.0 39.4 39.7 33.9 31.0 27.9 15.2
Coker 208.. 41.3 37.8 39.8 36.0 32.2 26.9
McNair 800 36.2.. 31.0.. 20.0

Group VIII (late)
Hampton 266A_..... 39.5 38.9 39.5 37.7 37.2 35.5 30.6 28.4 17.4
Harlee 11 .39.4 38.8 38.5 35.8 34.7 31.6 28.9 26.4 14.1
Coker 318 . 34.0 35.0 34.1 33.7 23.6 14.9
Harlee 12-........... .. 38.1 35.4 33.7 29.3 25.8 13.6

22 ALABAMA AGRICULTURAL EXPERIMENT STATION



SOYBEAN PRODUCTION 2

TABLE 8. AVERAGE MATURITY DATES OF SOYBEAN VARIETIES
BY PLANTING DATES AT CROSSVILLE, 1967-69

Maturity by planting date
Variety May 1-3 May 20-25 June 10-15

Group V (very early)
H ill --------------------------- ------------ 9/20 9/24 10/17
D are ---------------------------------------- 9/27 10/4 10/20
York ----------------------------- ----------- 9/24 9/26 10/14

Group VI (early)
Hood -----_---------------------- - 10/13 10/14 10/18
D avis.---------------------------------------- 10/25 10/22 10/25
Lee ------ --------------------------------- 10/20 10/24 10/23

Group VII (midseason)
Semm es----------------------------------------- 10/2412 10/2912 11/213
Bragg .--------------------------------------- 10/2312 10/2612 10/3013
Coker 208 --------------------------------- --- 10/2212 10/2812 10/211
M cN air 800----------------------------------- 10/17 10/27--

Group VIII (late)
Hampton 266A------------------------------ 10/2813 11/413 10/2813
HH arlee 11--------------------------------------- 11/413 11/413 11/713
C ok er 318 ------------ ------------ -------- 333
H arlee 12 -------------- - ----------------- 233

1 Average maturity for years not killed by frost.
2 Frost killed beans before maturity 10-25-68.' Frost killed beans before maturity 10-25-68 and 11-1-69.

The average maturity of varieties in Group V was 3 2weeks
earlier than varieties of Group VI when planted early at Sand
Mountain Substation, Table 8. However, when planted at the
later planting dates, they were only a week earlier in maturity
than varieties in Group VI. Maturity of Group VII varieties was
similar to Group VI in that a delayed planting of 3 weeks only
delays the maturity 7 days. The maturity of Group VII of the
second 3 weeks delay plantings was similar to the first in the year
not killed by frost.

The yield of varieties in Groups V and VI are very similar when
grown at Belle Mina in the regional soybean nursery, Table 9.
Dare and York in Group V and Hood and Davis have very similar
yields. These data also show that Lee 68 is very similar to Lee in
yield. Lee 68 is a Lee line that has had phytophtora rot resistance
incorporated into it.

It can be seen from Table 9 that the maturity of Group VI is
2 weeks later in northern Alabama even though they were planted
2 weeks earlier than in southern Alabama.
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FIG. 7. Maturity of Lee and Hood, October 10, 1967, at Fairhope, left, when
planted June 7; and Lee, October 6, 1967, at Crossville, right, when planted May
3.
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TABLE 10. YIELD OF SOYBEAN VARIETIES BY PLANTING DATES AT
BLACK BELT SUBSTATION, MARION JUNCTION

Per acre yield by planting date

Varieties May 6-11 May 26-June 5 June 24-July 2
67-69 68-69 69 67-69 68-69 69 67-69 68-69 69

Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu.
Group V (very early)

Hill ----- -------------------------- 28.9 20.8 20.3 18.4 15.9 15.2 10.4 9.0 15.3
Dare------------------------------- 31.5 28.5 29.6 22.7 21.0 21.7 * * 20.4
Y ork------------------------------- ---- 21.9 23.0 21.2 22.9 - -93

Group VI (early)
Hood ------------- ---------------- 32.0 26.8 24.7 21.6 17.3 17.6 * * 16.7
Davis-----------------------------. 35.4 28.4 25.3 29.3 23.4 21.8 * * 25.7
Lee--------------------------------- 34.7 29.6 27.2 27.1 24.5 26.3 * 13.7 17.1

Group VII (midseason)
Semmes-------------------------. 31.8 28.1 25.0 25.7 21.0 23.9 13.6 14.2 18.7
Brag g--------------------------- 35.9 29.3 27.6 29.8 23.0 28.7 14.8 15.1 25.1
Coker 208---------------------- ---- 26.4 27.5 -19.7 12.8 16.9
M cNair 800------------------- ---- ---- 27.6 - 26.021.0

Group VIII (late)
Hampton 266A------------- 32.9 26.7 28.0 29.3 23.6 23.7 16.3 13.0 15.7
Harlee 11----------------------. 32.5 25.5 27.0 27.2 22.3 22.3 19.1 18.6 21.7
Coker 318---------------------. ---- 25.3 26.7 22.5 25.7 16.7 20.1
Harlee 12---------------------- ---- 23.5 24.0 22.4 23.5 21.6 21.5

" Beans planted but sufficient stands were not obtained to barvest.

Central Alabama

Yields of soybean varieties grown in central Alabama on the
Black Belt Substation are shown in Table 10. Yields of varieties
in Groups VI and VII are similar when planted at the earliest
planting date. However, the average yield decrease of Group VI
varieties with delayed planting was greater than Group VII. This
was 2.6 and 1.9 bushels per acre decrease per week delayed in
planting, respectively. The best yielding varieties in Group VI
were Lee and Davis, and in Group VII was Bragg. The 3-year
average for Dare in Group V was 32 bushels per acre when
planted early which was approximately 3 bushels per acre less
than Lee and Davis in Group VI, but it decreased very rapidly
with delayed planting. The yield and maturity of standard va-
rieties in Groups VII and VIII in the regional tests are shown in
Tables 11 and 12.

The average maturity dates for planting dates at Black Belt
Substation are shown in Table 11. From these maturity dates and
the yields in Table 10, selection can be made to obtain high yields
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TABLE 11. AVERAGE MATURITY DATES OF SOYBEAN VARIETIES BY
PLANTING DATES AND LOCATION FOR 1967-69

Maturity by location and planting date

Marion Junction Brewton Fairhope

Variety May May 26 June 24 May June June
6-0 to to

June 5 July 2 10-13 1-12 1-10

Group V (very early)
Hill ._______________--------------- 9/19 9/24 10/20 9/18 9/28 9/16
Dare ------------------------- 9/27 9/29 10/23 9/21 10/1 9/22
York_______________________________ 9/23 9/28 10/25 9/18 10/4 10/1

Group VI (early)
Hood______________________________ 9/29 10/3 10/2113 9/22 10/5 9/27
Davis----------------------------- 10/5 10/7 10/30 10/1 10/12 10/5
Lee -------------------------------- 10/9 10/13 10/2413 10/5 10/14 10/9

Group VII (midseason)
Semmes ------------------------ 10/16 10/18 10/29 10/11 10/15 10/10
Bragg .____________________________ 10/17 10/18 10/30 10/12 10/17 10/13
Coker____________________________ 10/18 10/25 __ 10/28 10/25 10/15
McNair 800__________________1 ____ 10/16 10/27 _10/10

Group VIII (late)
Hampton 266A ------------ 10/25 10/28 11/421 10/24 10/24 10/19
Harlee 11--------------------- 10/25 10/30 11/6" 10/25 10/24 10/21
Coker 318 --------------------- 10/24 10/27 2 10/28 10/25 10/22
Harlee 12.___---------- _----- 10/26 10/27 10/28 10/25 10/24

1 Average maturity for years not killed by frost.
2 Frost killed beans October 26, 1968 and November 5, 1969.'Frost killed beans November 5, 1969.

and also spread the harvest over a period of 4 to 6 weeks. For
example, using the best variety of Groups V, VI, VII, and VIII
such as Dare, Davis or Lee, Bragg, and Hampton 266A, respec-
tively; and by planting these varieties in this sequence, harvest
would start in late September and end in late October to early
November.

Southern Alabama
The yields of soybean varieties when grown in southern Ala-

bama at Brewton Field and Gulf Coast Substation are shown in
Tables 9 and 12. Varieties in Groups VII and VIII yielded best in
southern Alabama, but Davis of Group VI and Dare of Group V
looked good at Brewton Field in 1967 and 1968. This was be-
cause of the high rainfall in late June, July, and August which did
not continue into September so the yield of later varieties such
as Groups VII and VIII was cut short.
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TABLE 12. YIELD OF SOYBEAN VARIETIES BY PLANTING DATES AT
BREWTON EXPERIMENT FIELD AND GULF COAST SUBSTATION

Per acre yield by location, average

Brewton Fairhope

Planted
Variety May Planted June 1-12 Planted June 1-10

10-13
67-68 67-69 67-68 68-69 69 67-69 68-69 69

Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu.

Group V (very early)

Hill----------- - 31.9 27.2
Dare___________________ 8.0 30.3
Y o rk -- -- -- -- -- -- -- -- - --

Group VI (early)
Hood- - 32.6 27.1

Davis---------- 44.5 38.3
Lee----_------ 33.0 29.5

Group VII (midseason)
Semmes -------- 33.5 30.1
Bragg ____---_- 38.5 34.1
Coker 208 ---- - --

McNair 800 ---- -- --
Group VIII (late)

Hampton 266A_- 39.7 37.8
Harlee 11 ----__ 35.1 34.8
Coker 318------ -- _ __

H arlee 12 ------ -- __

31.2 24.7 19.3
33.6 28.0 23.7

___ 23.6 18.0

29.5 28.9 22.2
43.5 33.7 28.0
31.9 30.4 24.6

33.2 26.9 23.8
37.3 33.0 27.8

___ 34.0 34.6
____ ____ 25.6

40.1 35.1 33.1
36.6 32.0 31.2

___ 32.2 33.7
___ 28.1 29.5

32.2 29.7 25.1
37.0 34.5 33.6

___ 32.5 31.4

37.5 36.6
36.5 33.2
37.5 34.6

39.3 31.6
40.1 36.4

_ 34.0

38.2 33.8
34.1 34.6

___ 32.5
__ 33.6

36.9
33.2
35.4

31.7
39.0
33.7
37.9

32.8
35.1
34.8
36.1
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ROW SPACING
D. L. THURLOW

MiN OST SOYBEANS IN ALABAMA have been planted in 38-42-inch
rows with the same equipment used for cotton and corn. A survey
conducted by the National Soybean Crop Improvement Council
in 1969 indicated that 20 per cent of the Southeastern soybean
growers contacted had planted their 1968 soybean crop in rows
closer than 33 inches with intentions to plant 27 per cent of their
1969 crop in rows closer than 33 inches, and 8 per cent indicated
that they would plant in rows less than 26 inches.

Previous research (9,14) in the Southeast did not indicate any
advantage from close rows; however, with changing varieties and
increased double cropping causing delayed planting, closer rows
have resulted in increased yields (16).

Field tests were conducted at four Alabama locations: Fair-
hope, Auburn, Marion Junction, and Belle Mina, from 1967 to

Bu./acre
Early planting

40
. Late planting

35 "-0

30

25

I1 ! 1 I I

13 18 24 30 36 42

Row width (inches)

FIG. 9. Effect of row spacing on soybean yield in early and late planting tests
from 1967 through 1969.
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FIG. 10. Lodging of Lee soybeans at Belle Mina when planted in 42-, 30-, and
18-inch rows shown at bottom, middle, and top, respectively.
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1969. These tests included row widths 7 to 42 inches in 1967 and
13 to 42 inches in 1968 and 1969 with six different spacings at
each location. All row widths at each location were planted at
the same seeding rate of 1 bushel per acre which was approxi-
mately 10 plants per foot of row in 36-inch row spacing. Yield
data in Figure 9 were obtained by averaging 10 early planting
experiments and 7 late planting experiments. The early planting
dates were May 28 to June 6 in southern Alabama, May 12-23 in
central Alabama, and May 2-21 in northern Alabama. The late
planting dates were June 23 to 26, June 17-21, and May 26 to
June 8 in southern, central, and northern Alabama, respectively.

Responses were obtained at only 3 of the 10 early planted tests
to row width closer than 40-42 inches; also, at all three locations
where there was a yield increase to narrow rows, the closest row
spacing of 13 inches had the highest yield. There was a response
to the closer row spacing at six of the seven late planting tests
with maximum yields at 13-, 18-, and 24-inch spacing at three,
one, and two locations, respectively. The average of seven late
plantings indicates that the greatest yield increase came from re-
ducing row width from 36 to 30 inches, Figure 9. These data in-
dicate that some of the yield loss by late planting can be com-
pensated for by closer row spacing.

Lodging, as indicated by Figure 10, was also reduced as the
row width was narrowed; and, also, the height of the first pod on
the stalk was higher as rows were narrowed.

These results indicate that soybeans should be produced in
narrow row spacings providing other cultural practices such as
weed and insect control are not hindered.
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CROPPING SYSTEMS AND OTHER
CULTURAL PRACTICES

HOWARD T. ROGERS, D. L. THURLOW, AND GALE A. BUCHANAN 1

HAT ROTATION or cropping system to use is one of the most
difficult decisions for Alabama soybean growers. Research and
farmer experiences with soybeans show several advantages of
crop rotation over continuous cropping. The control of weeds
almost dictates some form of crop rotation for successful soybean
production over a period of years. In Alabama's Black Belt this
has become an acute problem threatening further expansion of
soybeans in this area. Some large landowners, who are cattlemen,
are using soybeans successfully in renovating old pasture sods.
This practice has its limitations as weeds frequently become a
major problem after 1 or 2 years in soybeans.

Cotton can be rotated with soybeans but limited acreage allot-
ments, and other factors, rule out this crop in many situations.
Corn yields generally are not competitive with the Corn Belt, as
indicated earlier, although this crop is a logical choice where rea-
sonably satisfactory yields can be obtained. Using improved va-
rieties of grain sorghum, researchers and farmers are taking an-
other look at this crop.

DOUBLE-CROPPING

There is much interest in double-cropping soybeans with small
grains. Whether this practice can be followed, using the same
crops year after year on the same land, without weed, insect, and
disease buildup is doubtful. Short term results, however, look
promising when double-cropping is used in a 2-year rotation, as
shown in Table 13. In these experiments corn, wheat, and soy-
beans were compared with corn and soybeans as full-season crops
in a 2-year rotation. In tests over the State, as an average for 2
years, soybeans as a double crop after wheat yielded as well as
full-season beans at four of five locations. The Tennessee Valley
experiment was an exception, where wheat averaged 53 bushels
per acre and double-cropped soybeans produced 6 bushels less

1 Professor and Associate Professors, respectively, Department of Agronomy and
Soils.
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TABLE 13. SOYBEAN YIELDS AS A FULL-SEASON CROP AND DOUBLE-CROPPED

WITH WHEAT IN 2-YEAR ROTATION WITH CORN, 1968-69

Yield per acre

Location Difference in
Wheat Soybeans soybeans for full

season

Bu. Bu. Bu.
B rew ton -------------------------------- 28.1+ 1.6

20.4 26.5

M onroeville --------------- -__ - 25.6 -3.5

28.1 29.1

Prattville ------------------------------- 34.9 + 1.6
39.9 33.3

Sand M ountain ------------------- - --- _34.8 -1.8

29.2 36.6

Tennessee Valley ---- --_------- -- _ 30.1 +6.3
53.0 23.8

Av.-5 locations ---------------- ___ 30.7 +0.9
34.1 29.8

than full-season beans. On the other hand, the best bean yield at
any location was produced when double-cropped after wheat on
the Sand Mountain Substation.

Early planted full-season beans on Houston clay at the Black
Belt Substation outyielded soybeans double-cropped with wheat
5 to 10 bushels per acre as a 3-year average, Table 14. Wheat
yields averaged 36 bushels, which might offset the reduction in
bean yields from double-cropping depending on the prices of
wheat and beans. Also, wheat may be used for winter grazing
without much reduction in grain yield.

Some high bean yields have been made when the crop was
planted after small grain and rainfall was adequate. For example,
Rogers and Thurlow (21) reported a 58-bushel per acre yield of

TABLE 14. YIELDS OF SOYBEANS (FULL-SEASON) AND SOYBEANS AFTER WHEAT
(DOUBLE-CROPPED), BLACK BELT SUBSTATION, HOUSTON CLAY, 1967-69

Yield per acre
Cropping 1967 1968 1969 3-year average
systems5

Wheat Soy- Wheat Soy- Wheat Sy Wheat Soy-
beans beans beans beans

Bu. Bu. Ru. Bu. Bu. Bu. Bu. Bu.
Soybeans only --- __ 47.6 __ 29.0 -- 18.33' -- 31.6
Wheat-soybeans'-_- 38.4 42.2 36.8 16.1 37.8 22.4 37.7 26.9
Wheat-soybeans2 -- 36.3 39.7 32.8 8.6 31.2 16.2 33.4 21.5

'Wheat straw baled, land turned and disced before planting soybeans.'htstraw chopped, land disced without turning before planting soybeans.'Soybeans planted May 13 but failed to get stand; replanted May 30.
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soybeans grown after wheat on a loamy sand at Auburn in 1967.
In spite of these promising results from double-cropping, the fact
remains that over a long period of years full-season beans will
produce higher yields in most situations because of the flexibility
the grower has in planting with good soil moisture and in reduc-
ing the weed problem. The large grower will spread out planting
dates and use both early and late maturing varieties. In many
cases, it will not be practical for him to plant all of his acreage as
a double-crop after small grain. According to Henderson2 be-
tween one-fourth and one-third of the soybean crop grown in
Alabama in 1970 was planted in double-cropping systems. This
practice probably will increase as more small grain is planted.

BURNING SMALL GRAIN STRAW

In 3-year tests on Houston clay at the Black Belt Substation
and on sandy loam soils on the Plant Breeding Unit near Tallas-

TABLE 15. EFFECT OF BURNING SMALL GRAIN STRAW ON SOYBEAN YIELDS

Bushels
Location of test Method of Seedbed preparation per acre

and soil handling straw and planting 3-year av.
(1967-69)

Black Belt Substation, Burned Disced and planted with 21.6
Marion Junction, corn-bean planter
Houston clay'

Shredded straw Double disced straw and 21.5
and left on field used corn-bean planter

Plant Breeding Unit, Burned Varitiller planter' 39.5
Tallassee,
alluvial sandy and fine
sandy loams2

Straw shredded or Varitiller planter' 37.8
spread and left
on field4

Straw shredded Plowed under straw, 34.8
and left on field4  disced and used corn-

bean planter
Disced straw Plowed under straw, 36.2

disced and used corn-
bean planter

Treatments repeated on same plots for 3 years in wheat-soybean double-crop-
ping system.
2 Test planted on different area each year in 2-year rotation of corn or cotton

followed by wheat or rye for grain and soybeans.'Used Bush Hog "Varitiller" subsoiler-planter.
Straw shredded with Gehl "Shredall."

2 Personal communication from Dr. John B. Henderson, Extension Soybean
Specialist, Alabama Cooperative Extension Service.

SOYBEAN PRODUCTION 33



ALABAMA AGRICULTURAL EXPERIMENT STATION

see, burning small grain straw before planting soybeans did not
affect yields, Table 15. Similar experiments on coarse-textured
soils by Musen3 in South Carolina over a 5-year period likewise
showed no reduction in yield from burning small grain straw.
Equipment is available for shredding large amounts of straw so
that it can be left on the surface or turned under satisfactorily.

NO-TILLAGE AND MULCH PLANTING

Variations of "stubble-mulch" farming have been used in ex-
periments and by some innovative farmers for several years with
differing degrees of success. Nature of the weed problem, type of
soil, rainfall, available herbicides, types of planting equipment, in-
sects and diseases, and cropping sequence will determine the
feasibility of these minimum tillage schemes. There is widespread
interest in these practices and many growers are planting sizeable
acreages of soybeans in small grain stubble and after other crops
without traditional land breaking, discing and cultivation (26).
No-tillage land-use systems reduce wind and water erosion and
minimum tillage practices will receive increased attention from
researchers and farmers.

No-Tillage

No-tillage planting in which the crop is planted in a sod or in
stubble and straw after small grain harvest is the latest type of
stubble-mulch farming to receive widespread attention. In this
practice, a sod crop or small grain grown for grazing, mulching
or grain is treated with a combination of contact and residual pre-
emerge herbicides. A planter similar to the one shown in Figure
11 is used to place the seed in a slot or trench of sufficient width
and depth to give suitable seed-soil contact and coverage. No
other soil manipulation is involved. Table 16 gives results of tests
conducted in 1969 at Prattville and Tallassee comparing no-tillage
planting with conventional plow-planting of soybeans.

In the Prattville test, wheat was planted on an area that had
been summer fallowed and was mowed to simulate winter and
spring grazing. The regrowth residue and early weeds were
killed with Paraquat and left on the surface. Linuron (Lorox) or
alachlor (Lasso) was applied with the Paraquat as a residual her-

3 Personal communication from Dr. H. L. Musen, Edisto Experiment Station,
Blackville, S.C.
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TABLE 16. No-TILLAGE PLANTING COMPARED WITH CONVENTIONAL PLOW-PLANTING OF SOYBEANS AFTER SMALL GRAIN, 1969

Treatment Seedbed preparation Method of Weed control Yield bu./
No. planting Herbicide Mechanical acre

Turned with moldboard plow 10
before planting, disced
None

3 None

4 None

1 Disced straw, turned with me
board plow, and disced befo
after preplant herbicide

2 None

None

4 None

Prattville Experiment Field, sandy loam 1

} days A. C. "No-Til" Preplant nitralin, 0.75
planter lb./acre (Planavin)
Same as No. 1 Preemerge Paraquat,

0.25 lb./acre
Same as No. 1 Preemerge Paraquat, 0.25

lb./acre plus linuron, 2.0
lb./acre (Lorox)

Same as No. 1 Preemerge Paraquat, 0.25
lb./acre plus alachlor, 2.5
lb./acre (Lasso)

Tallassee, Plant Breeding Unit, fine sandy loam2

old- Planet, Jr. Preplant trifluralin, 0.5
re and corn-bean lb./acre (Treflan)

planter
A. C. "No-Til" Preemerge Paraquat, 0.5
planter lb./acre
Same as No. 2 Preemerge Paraquat, 0.5

lb./acre plus linuron, 2.0
lb./acre (Lorox)

Same as No. 2 Preemerge Paraquat, 0.5
lb./acre plus alachlor, 2.5
lb./acre (Lasso)

Cultivated
twice

None

None

None

Cultivated
twice

None

None

None

29.2

30.2

31.8

35.8

40.1

13.7

16.4

13.1

H.
0
w
m

z

0
c

0-I

z

w
wJ

1 Beans planted in Prattville test after wheat for grazing with regrowth residue left on surface. Minor weed problem as area was
summer fallowed previous year.

Beans planted in Tallassee test after harvesting 30 bushels per acre rye seed, with 2.5 tons straw left on surface. Severe injury
to soybeans from Lorox and subsequent weed problem as 4.1 in. rain fell soon after bean plants emerged.
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FIG. I Planting soybeans on heavy rye straw residue with Allis Chalmers "'No-
Til" planter. Cahaba fine sandy leam, Plant Breeding Unit, Tallassee. Photo-
graphed June 19, 1969.

h icide to hold b ack summer1( wx (('ds uni til soN bean s could shade out
later w\eedl grow\th. The nlo-tillage becans produtcedl as xxell as con-
yeitioi Ial plow-pflanlting wxi th pr('plal t herb)icidle and cult ixatiou.

Weeds wer(e a min or proble oen01 this area ili 1969 due largix~ to
stammier fallow ini 1968. This test xx as repeatedl onl the same area
in 1970) bit a imch more sex ere wxeedl prob~lemf dex eloped and1(
the samne herbicides we re not efleeti e in conitrolliniig 1 noadleaf,
wveedls. Hank wxeedl grow th on1 soml e no-tillage tr'eatmnie ts pre-
vented taking soybleanl ieldl data on these plots in 1970.

In the Tallassee exp)erimnlt, beans wxere planted oni a fin e sandyl
loam after ry e harx ested for seed. A 2.5 ton-p~er-acre straw res-
idute xxas left as a mnutleh on the 110-t1llage ar-eas. The eonvxenition al
trea t mvent ix olx el (discingi ahead of turning xxitli moldboard
plow, d (iscing again to lev el the area before applyn lg triflunralin
(Treflaui ), (discing in) the herbicide, planting, and1( cuultiv atin g

twxice. The no- tillage treatm)en ts conisistedl of plantin g wxith the
"No-Thil planlter and prcemi erge applicationus of cooin i ationis of
P~araq uiat aid iL .orox or Paraqluat andl Lasso. LilIuiroi at 2.0 p~ound(s
per acre on1 this fine sandyI loam sexverely injunredl the soybeans awl1(
wxas apparen~tly leached out of the soil by at 4.1-incih rain soon)

after the b~eanls emerged. Poor grass control x'sas obtainied wxith

either Lorox or Lasso as residulal herbicides. The colnxen~tiollal



plow-plant method yielded 40 bushels per acre of soybeans as
compared with 13 to 16 bushels from the no-tillage treatments.

It is concluded that under the limited conditions observed no-
tillage planting of soybeans is in the experimental stage. How-
ever, good stands of beans were obtained in heavy straw mulches
with currently available equipment, Figure 11 and Cover Photo 7.
Rates and kinds of herbicides, soil properties, rainfall distribution
during the growing season and interaction of these factors with
varying weed problems have not been evaluated adequately for
Alabama conditions.

The Subsoiler-Planter

The subsoiler-planter shown in Figure 12 has been used suc-
cessfully in experiments on sandy loams at Auburn and Tallassee,
Table 17, and in field scale plantings on the Foundation Seed
Stocks Farm at Thorsby. This "Varitiller" machine plants beans
after small grain harvests with the straw left on the surface intact
or shredded, Figure 12. Seed are planted in a furrow in the lower
part of the plow layer or upper subsoil with the top soil thrown
to the middles covering the straw. Cultivation of the crop in
which the top soil is worked back to the row later is made easier
by chopping the straw with a flail-type shredder. The conven-
tional rotary mower is not as satisfactory for this straw chopping
as the shredder, especially on small grain which has lodged se-
verely. This planter was used less successfully on fine-textured
soils at Prattville and on the Black Belt Substation. The Lucedale

TABLE 17. MULCH PLANTING COMPARED WITH CONVENTIONAL PLOW-
PLANTING OF SOYBEANS AFTER SMALL GRAIN ON SANDY LOAM,

PLANT BREEDING UNIT, TALLASSEE

Treat- Method of handling straw, Yields per acre of soybeans

ment planting and controlling weeds 1967 1968 1969 Average

No. Bu. Bu. Bu. Bu.

1 Disc straw, plow, disc before and 45.8 22.7 40.1 36.2
after preplant herbicide (Treflan),
plant with corn-bean planter, cul-
tivate

2 Same as No. 1 except shred straw 45.6 18.1 41.4 35.0
before plowing under2

8 Shred straw2, plant with subsoiler- 48.4 21.5 44.0 38.0
planter', cultivate

4 Same as No. 3 except burn straw 51.4 24.2 42.8 39.5

'Amount of small grain straw ranged from 2 to 2.5 tons per acre.
2 Used Gehl "Shredall" shredder or rotary mower.
'Used Bush Hog "Varitiller" planter.
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FIG. 12. Planting soybeans inl wheat straw and stubble with Bush Hog "Vori
tiller" subsoiler-planter. Lucedale sandy loam, Prattville Experiment Field. Photo-
graphed June 25, 1969.

soil cii thet P~ratte Olle E\1)pcriflilit F'ic'ld lhs a dcese' sui~l)S blIoW
the surface (6 o)1r inch( s. This c%1x loam subhsoil 1becom es a har-d-

pan o dry ilg. The Black Bc'lt soil is at clay, \Xhi('l1 also has a
liarr()x\ critical r'ang(' of iio istirc for satisi actory mnanipulation
xxitbI a subso1icr-plante'r.

Growth Regulators

\ Mich inter est has I e('n gen 1(ratedl in receni t Ne(ars ainol 1 r so',
bean tgroxx ers in the \ I idxx est in gro ath-reguilatii g chemicals. \.t

1('ast oIn' clh('I ical, 2,.3,5-triiodol )(1 Ioic acidl (T'VI BA),hsbn
ax ailale l' '011ii1rc'ial lx . Rest'ai cher's hax c' u1sed some of theuse
c'h('m icals to studlx the'ir effects on the groxw thi and 1 c'Iax ior of tlu'
soyblean plan)t, .nlci~ lodg~ in and b(ean I \ields. A~laama Nvrk
oxvcr a :3-year period, in cludIed effIects of thrlee' rat's of TI BA ap-
plied1 at four (Iifferenit stages of groxx th. Early applications of the
chenmical rc~lduced markcdlx lheight cf th.e bean plants. Y ie'ld inl-
cr'as('s, hoxx cxer, hax c' not hr en large (1ouigh to ofl s't the cost (of

re (jtil'('( rate's of application. Fix c adlditi onial chemicals a- eb1eing
studi('d but thi( results are' not adlequate' on xx ich to draxx coni-
c1us i ons.



FERTILITY REQUIREMENTS
HOWARD T. ROGERS, 1 D. L. THURLOW,2 FRED ADAMS,'

C. E. EVANS, 2 AND JOHN I. WEAR'

LIME

IHE EFFECT OF PH on soybean yields on a soil on the Brewton
Experiment Field which is responsive to lime is shown clearly in
Figure 13.

Response of soybeans to lime varies greatly on different soils at
relatively low pH values. This may have led to the impression
that the crop is not sensitive to soil acidity. The data in Table 18
show increases in yields ranging from 4 to 22 bushels per acre on
various soils with approximately the same pH value. Although
not a perfect indicator of the degree of response to be expected

Bu./ocre

0
30.0

25.0- o

20.0 -

15.0 -

I0.O c I I I I
5.0 5.4 5.8 6.2 6.6 7.2

Soil pH

FIG. 13. Effect of soil pH on soybean yields. Benndale sandy loam, Brewton
Experiment Field. 1969.

'Professors, Department of Agronomy and Soils.2 Associate Professors, Department of Agronomy and Soils.
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TABLE 18. YIELD RESPONSE OF SOYBEANS TO LIME ON DIFFERENT SOILS

pH of Yields, per acre
Location Soil Years unlimed No Lim In-

soil lime Lime crease

Bu. Bu. Bu.

Brewton Experiment Benndale
Field1  sandy loam 1968-69 5.0 10.2 27.0 16.8

Monroeville Experiment Lucedale, very
Field 1  fine sandy loam 1968-69 4.9 18.1 29.8 11.7

Prattville Experiment Lucedale
Field' sandy loam 1968-69 4.8 28.8 36.1 7.3

Sand Mountain Sub- Hartsells
station, Crossville- ........ fine sandy loam 1968-69 5.1 16.7 38.6 21.9

Tenn. Valley Substa- Decatur
tion, Belle Mina- .......... clay loam 1968-69 5.5 14.8 22.2 7.4

Wiregrass Substation, Dothan
Headland _sandy loam 1969 4.9 22.4 27.9 5.5

Lower Coastal Plain McLaurin
Substation, Camden2____.sandy loam 1967-69 5.7 19.5 24.3 4.8

Gulf Coast Substation, Malbis
Fairhope2 ----------------- fine sandy loam 1967-69 5.1 27.2 30.9 3.7

Agronomy Farm, Norfolk
Auburn ___sandy loam 1969 4.8 25.0 39.0 14.0

1 Two-year rotation of corn and wheat-soybeans.
2 Continuous soybeans.

from liming, pH is still the best soil test of the need for lime. It
is well known that different soils at a given pH value vary greatly
in certain chemical properties some of which affect markedly
plant response to lime (1). Vegetative response was exceptionally
good in the Auburn experiment. See Cover Photo 2.

MOLYBDENUM

Field experiments have been conducted over a period of years
at eight locations in Alabama to measure response of soybeans to
molybdenum (Mo). The soils ranged in texture from loamy sand
to clay, Table 19. The pH of the unlimed soils ranged from 4.9
to 5.9. The only response to Mo was obtained on a very strongly
acid Eutaw clay, pH 4.9, at the Black Belt Substation. In this
test, adding sodium molybdate to the seed at the rate of one
ounce per bushel increased the yield 8 bushels on unlimed soil.
Response to Mo was not obtained when the soil was limed.

These tests show that Mo is not needed for soybeans on soils
in Alabama when limed at the recommended rate. However, if
lime is recommended and for some reason it is not used, or if lime
is applied too late to react with the soil before planting beans,
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TABLE 19. RESPONSE OF SOYBEANS TO MOLYBDENUM (MO) WITH AND WITHOUT LIMING MEDIUM TO VERY
STRONGLY ACID SOILS, 1964-69

Yield per acre
pH ofLime

Location Soil type unlimed No lime
soil Without Difference Without Difference

Mo for Mo Mo for Mo

Bu. Bu. Bu. Bu.

Alexandria Experiment Field --- Decatur clay loam 5.3 18.6 -0.9 19.1 -1.0
Auburn, Agronomy Farm.. Chesterfield sandy loam 5.9 32.1 +2.4 34.8 -0.2
Black Belt Substation, Marion Junction --- Eutaw clay 4.9 37.1 +8.1 47.0 +0.1
Brewton Experiment Field Benndale sandy loam 5.1 34.3 -1.5 38.2 -3.8
Gulf Coast Substation, Fairhope Malbis sandy loam 5.0 38.2 -0.3 38.7 +0.7
Monroeville Experiment Field -Lucedale sandy loam 5.6 21.2 -1.3 21.1 -1.9
Prattville Experiment Field Lucedale sandy loam 5.4 25.5 +1.1 26.7 -0.4
Wiregrass Substation, Headland -Dothan sandy loam 5.5 41.5 +1.1 46.6 +0.6
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Mo may increase yields. An experiment on new lands on the Gulf
Coast Substation where soybeans had never been grown estab-
lished that a molybdenum salt in water solution could be added
to soybean seed before mixing with dry inoculum without im-
pairing inoculation.3

NITROGEN

Experiments in Alabama have failed to show yield increases
from fertilizer nitrogen when soybeans are inoculated. It has
been observed that commercial nitrogen will produce greener
foliage, and on new lands more vigorous early growth of the plant,
without increasing yields (25). This vegetative effect is probably
the reason many farmers apply small amounts of N to the crop.

It has been speculated that soybeans might respond to fertilizer
nitrogen on lands not previously planted to the crop, low pH soils,
sandy soils low in organic matter, poorly drained soils, or soils in
which large amounts of small grain straw had been incorporated.
The data in Table 20 do not substantiate any of these assump-
tions. There is no evidence that profitable yield increases will be
obtained for N, even under these special situations. The only
yield increase for N in these 12 tests, most of which were con-
ducted during recent years, was on a farmer's field in Macon
County where inoculation was a complete failure. This failure
apparently was caused by dehydration and death of the inoculum
as the seed were planted in hot, dry soil in June and did not germ-
inate until 2 weeks later. No nodules could be found on the roots
of these bean plants. To assure good inoculation and stands soy-
beans should be planted in soil with sufficient moisture to germ-
inate the seed and sustain seedling growth.

Further evidence that commercial nitrogen is not needed for
soybeans in Alabama is the fact that 60 to 70 bushels per acre of
beans have been produced on sandy soils low in soil nitrogen
without additions of nitrogen fertilizer. Also, recent research
using nodulating and non-nodulating lines of the same variety of
soybeans with a wide range in rates of applied nitrogen show that
root nodulating bacteria provide enough N to the plant to prevent
this element from limiting yields.

' Unpublished data from Dr. A. E. Hiltbold, Professor, Department of Agronomy
and Soils.
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TABLE 20. EFFECTS OF FERTILIZER NITROGEN ON SOYBEAN YIELDS

Per acre yield

Test Location, years of experiment, Nitrogen Differ-
No. and soil class1  per acre Without ence

N with N

Lb. Bu. Bu.

1 Gulf Coast Substation (1954-57), fsl 25 34 -2
5&02 34 +1

2 Gulf Coast Substation (1958-65), fsl 25 33 + 1
502 33 +2

3 Gulf Coast Substation (1968), fsl 63 34 -1
4 Brewton Experiment Field (1954-58), sl.___________ 25 26 + 1

502 26 +1
5 Brewton Experiment Field (1962-67), sl____. 25 33 0
6 Plant Breeding Unit (1967), fsl 50 -47 -3
7 Plant Breeding Unit (1968), fsl ._________________. 50 18 +2
8 Agronomy Farm, Auburn (1965-66), sl.______ 67 28 0
9 Johnson Bros. Farm, Macon County (1967), vfsl 1204 6 +19

10 Johnson Bros. Farm, Macon County (1967), vfsl 120' 84 +11
11 Faulkner Farm, Perry County (1967), cl____ 80 44 0
12 Lower Coastal Plain Substation (1967-69), sl 50 24 0

1Abbreviations: fsl = fine sandy loam; sl = sandy loam; vfsl = very fine sandy
loam; and cl - clay loam.

2 Split application, 25 lb. nitrogen at planting and the same amount as sidedress-
ing at last cultivation.

3 Soybeans after rye seed crop, which left about 2 tons of straw per acre.

4 These tests were conducted at different locations in one field. The untreated
soil on one test area was low in N; the other was relatively high. Bean plant
roots had no nodules on them.

PHOSPHORUS AND POTASSIUM

Although the soybean plant is not highly responsive to direct
applications of phosphorus (P) and potassium (K) profitable
yields can be obtained only if adequate levels of P and K in the
soil are maintained. In rotations with other crops, particularly in
double-cropping, enough P and K should be applied to the other
crop, or crops, in the sequence to maintain these elements in the
soil at a level sufficient for beans and the other crops.

Row applications of fertilizer are not recommended for soy-
beans, including so-called "pop-up" treatments, as the soybean
seedling is too sensitive to salt injury (10). If fertilizer is added
directly for soybeans it should be broadcast.

Phosphorus Fertilization

The data in Table 21 show that soybeans at four of the five
locations testing "low" or "very low" gave increases in yields
ranging from 5 to 21 bushels per acre. On the other hand, no lo-
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TABLE 21. RESPONSE OF SOYBEANS TO PHOSPHORUS ON SOILS OF VARIOUS FERTILITY LEVELS, 1967-69

Phosphorus Yields per acre

Location of experiment Soil type unteaedil Without With Increase
unrae olphosphorus pphosphs' oru

Bu. Bu. Bu.

Black Belt Substation, Marion Junction---
Gulf Coast Substation, Fairhupe_________
Sand Mountain Substation, Crossville----
Brewton Experiment Field.____________
Monroeville Experiment Field__________
Tenn. Valley Substation, Belle Mina_____
Prattville Experiment Field_____________
Wiregrass Substation, Headland_________
Lower Coastal Plain Substation, Camden

_Vaiden clay
Malbis flne sandy loam
Hartsells fine sandy loam
Benndale sandy loam

_Lucedale very fine sandy loam
_Decatur clay loam
Lucedale sandy loam
_Dothan sandy loam
McLaurin sandy loam

21.3
10.1
25.8
22.0
30.5
21.0
36.4
29.4
25.2

34.4
30.9
38.6
27.0
29.8
22.2
37.9
27.9
24.3

13.1
20.8
12.8

5.0
-0.7

1.2
1.5

-1.5
-0.9

' Rates of phosphorus applied varied at different locations but was adequate in all tests not to limit yields. Results are averages
of 1968 and 1969 except Gulf Coast and Lower Coastal Plain Substation tests are 1967-69 yields and Prattville Experiment Field
1969 only.
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FIG. 14. Cro~p failure on 900 acres of newly-cleared acid cloy soil in the Block
Belt that was neither limed nor fertilized. Soil tested pH 4.9 ond showed prac-
tically no readily soluble phosphorus. Photographed August 30, 1967.

cationtigax ( a si (Tiriean t \ield inclrease xx heni the soil testedl "nue
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iln bean s. The 1)11 ofl this ecaiN soil wxas 4.9 at d the soil test for P
Witas (\tr(CHIN I ti l' and b( arerx ('11011 to ineasu re. The ecrop wxas
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Bu./acre

40.0

30.0 -'

25.0 - ,

20.0 ------- rtsells (Sand Mt. Substation)

...........0 Lucedole (Prottville Exp. Field)

1 5.0 ------ Benndale (Brewton Exp. Field)

0 25 50 75 I00

K Applied, Ib./acre

FIG. 15. Response of soybeans to potassium on soils testing "low" in this ele-
ment.

where none was applied and response to this nutrient, in this ex-
periment. Both seed and straw were removed in this test and
yield increases were obtained from each increment of K up to the
maximum used. The soil, however, did not show much buildup
in K even at the highest rate of fertilization.

Field experiments at nine other locations measured response of
soybeans to K fertilizer. No response was obtained on six of these
areas where the soils tested "medium" or "high" in K. Definite

TABLE 22. RESPONSE OF SOYBEANS TO POTASSIUM ON NORFOLK
SANDY LOAM, AUBURN

1

Pounds of K2 per acre Yields per acre

applied annually 1967 1968 1969 3-year av.

Bu. Bu. Bu. Bu.

0 13 5 2 7
33 48 23 21 31
66 59 32 37 43
99 68 35 41 48

SContinuous soybeans for 8 years with beans and straw removed each year.
"Very low" to "low" in potassium except the plots receiving highest rate of fertil-
izer which tested low "medium" before planting in 1969.

2 In terms of K
2
0 these rates are 0, 40, 80, 120 pounds per acre.
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yield increases were obtained on the three soils testing "low" in
K as shown in Figure 15. On the Hartsells soil, which produced
the highest yield of the nine experiments, 25 pounds per acre of
K more than doubled the yield and the second increment of 25
pounds of K gave an additional 5-bushel increase.
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WEEDS AND THEIR CONTROL
GALE A. BUCHANAN, D. L. THURLOW, AND HOWARD T. ROGERS'

1111- NiOSil DIi(ICUT W\EED~S to eoflo1 ini Soy heans in teSuh

eastero States are cocklebuir, pi gxx eells, Siekaepod'', prick]- Sidla",

F'lorida b egfaxxe (?( ). These species accotil t for ab out 90) per
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In certain areas xxeed populations appear to be shiftiii , anid
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w '

ti" u ji~k~pa, or on, t ne mor wesin soybeans, occurs in cultivated
fields throughout the southeastern United States.
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Siometimws rctirriti to as coffeieeeI. Sce FPot. 16.
"Sometimesx referred( to as tcaw~eed or iro1mvxeHd.



MECHANICAL METHODS

Although interest in herbicides is growing rapidly, mechanical
methods alone or in combination with herbicides are still com-
mon. Soybean weed control is most important early in the season
as normally the plants shade the space between rows in about 5-6
weeks. The rotary hoe is an efficient tool for early season weed
control and should be used before or no later than when weeds
emerge. This tool is usually more effective when a crust has
formed on the soil surface after light rains. Rotary hoes can be
used until soybean plants are 4 to 6 inches tall. One or two culti-
vations with sweeps normally complete mechanical control. Fre-
quently, rains that favor germination and growth of weeds also
prohibit mechanical cultivation and intensify the need for herbi-
cides.

CHEMICAL METHODS

Major weed species, soil types, and locations where herbicides
have been tested on soybeans in Alabama are listed in Table 23.
Preplant and preemergence applications of herbicides were ap-
plied in 15 to 17 gallons of water per acre and directed postemer-
gence sprays in 20 to 25 gallons. Grass, broadleaf weeds, and soy-
bean plant counts were made 4 to 6 weeks after application of
herbicides. Weed control and soybean injury ratings were made
periodically throughout the season. Only two ratings, early and

TABLE 23. LOCATIONS, SOIL TYPES, AND MAJOR WEED SPECIES

WHERE HERBICIDES WERE EVALUATED, 1967-70

Location

Sand Mountain Substation
( SMS) Crossville-

Tennessee Valley Substation
(TVS) Belle Mina_

Plant Breeding Unit
(PBU) Tallassee__

Black Belt Substation
(BBS) Marion Junction--

Soil type

Hartsells fine sandy
loam

Decatur clay loam

Cahaba sandy loam

Vaiden clay

Major weed species present

Crabgrass, carpetweed,
morningglory, crotalaria

Crabgrass, morningglory,
prickly sida, cocklebur
Crabgrass, morningglory,
crowfootgrass, goosegrass,
sicklepod, prickly sida
Green foxtail, prickly sida

Gulf Coast Substation Malbis sandy loam Crabgrass, fall panicum,
(GCS) Fairhope__ goosegrass, crowfootgrass,

sicklepod, Florida purslane,
prickly sida

Monroeville Experiment Field Lucedale sandy Crabgrass, goosegrass,
( MEF) Monroeville loam crowfootgrass, sicklepod

Auburn Agronomy Farm Chesterfield sandy Crabgrass, goosegrass,
(AUB) Auburn-........... loam crowfootgrass, morningglory,

sicklepod, pigweed, ragweed
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late, are reported in most of the tables herein as they follow
closely actual counts. These ratings are reported on a 0 to 100
scale with 0 indicating no effect and 100 complete control of the
weeds or death of the soybeans.

Preplant Treatments

These chemicals are applied prior to planting and usually are
incorporated into the soil. An exception to this is Paraquat, a
contact-type herbicide which is not mixed with the soil, but is
used to kill the tops of weeds growing on the land before plant-
ing. This allows the grower to plant in a clean seedbed where the
soil had been prepared earlier in the year.

Trifluralin (Treflan) has been widely used for weed control in
soybeans for the past 5 years. Control of annual grass weeds has
been consistently excellent even at rates at low as 0.25 pound per
acre, Table 24. Broadleaf weed control generally has been either
poor or at best inconsistent. Trifluralin has not caused any reduc-
tion in yield of soybeans when used at normal rates. The herbi-
cidal performance of nitralin (Planavin) has been almost identi-
cal, to trifluralin, Table 24. Grass control has been consistently
high but broadleaf control has often been erratic. No yield reduc-
tion of soybeans has been noted when treated with nitralin at
rates of 1.0 pound per acre or less.

A conspicious lack of broadleaf weed control by both trifluralin
and nitralin detracts immeasurably from their importance as soy-
bean herbicides. These herbicides usually fail to give satisfactory
control of prickly sida, all morningglories, sicklepod, sesbania,
cocklebur, ragweed, jimsonweed, and Florida beggarweed. Con-
trol of Florida purslane, pigweeds, and lambsquarters has gen-
erally been satisfactory.

Evaluation of time of application of both trifluralin and nitralin
was carried out from 1967 to 1969 at the Black Belt Substation,
Table 25. Control of annual grasses was generally good at all
herbicide rates and at all dates of application. When averaged
across all rates, grass weed control was only slightly better with
planting-time application of herbicide than with applications
made in late winter or very early spring. However, if only the
1.0 pound per acre rate is considered, it is readily apparent that
the later application was slightly more effective. It does appear
that trifluralin or nitralin can be applied up to several weeks prior
to planting soybeans and still perform satisfactorily.
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TABLE 24. EFFECT OF DIFFERENT HERBICIDES ON WEED CONTROL

AND INJURY TO SOYBEANS

Weed control' Injury to
ChmclYear Loca- Rate 3 crs ralef syen
Chemical tion lb./A. r Broadleaf oybea

Early Late Early Late Early Late

Preplant treatments
Trifluralin 1967 PBU 0.50 94 97 100
(Treflan) 0.75 82 95 98

1.00 95 95 94
GCS 0.75 _ 95 _ 0

1.00 _ 95 _ 40
SMS 0.25 92 88 88 71

0.50 88 92 88 67
0.75 93 92 92 85

1968 BBS 1.00 91 85 97 0

1969 PBU 0.50 ____ 80 ___ 50
1.00 ___ 100 ___ 100

1970 MEF 0.25 ___ 98 ___ 0
0.50 ____ 100 ___ 0
0.75 __ 100 8
1.00 ___ 100 ___ 3

Nitralin
(Planavin)

1967 PBU 0.50 94 95 94 --0.75 74 95 85 __

SMS 0.50 94 86 93 68
0.75 97 97 95 88

0
0
5
0
0
0
0
0
2

0
10

0
0
0
10

1969 PBU 0.50 _ 90 _ 0
1.00 - 950

1970 MEF 0.25 95 0
0.50 100 _ 0
0.75 _ 960
1.00 99 0

Vernolate 1967 PBU 2.00 95 50 55 - 0
(Venam) 3.00 100 100 92 _ 0

4.00 100 100 84 ___ 5
GCS 2.00 ___ 90 ___ 0

3.00 ___ 90 ___ 70
SMS 2.00 98 93 95 86 0

3.00 100 52 95 87 5
4.00 100 96 95 95 15

1968 BBS 2.00 95 95 100 5
3.00 93 94 __ 100 17

1969 PBU 2.00 ___ 100 -__ 0
3.00 -- 98 0

3
3
0
3
8
0

0
0
0
0
0
0
0
0
0
0
0
13
20

(Continued)
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TABLE 24 (Cont.). EFFECT OF DIFFERENT HERBICIDES ON WEED CONTROL
AND INJURY TO SOYBEANS

Weed control1  Injury to

Chemical Year Loca- Rate Gtion2 lb./A . rass Broadleaf soybeans

Early Late Early Late Early Late

Vernolate 1970 MEF 2.00 95 4 _ 6
(Vernam) 2.50 98 . 20 6

3.00 __ 98 60 10
4.00 100 65 20

Preemergence treatments
Chloramben 1967 AUB 2.00 95 50 0
(Amiben) 3.00 99 72 0

2.00 '  97 40 0
3.00' 98 20 0

GCS 3.00 97 90 95 65 0 0
SMS 2.00 98 100 91 96 3 0

3.00 100 100 96 96 3 0
4.00 100 96 98 93 15 0
2.00' 98 100 92 93 0 0
3.00' 100 96 95 95 0 0

1968 BBS 2.00 99 89 97 5 0
3.00 99 98 97 7 0
4.00 47 30 0

SMS 2.00 60 23 0 0
3.00 52 25 0 0
4.00 67 57 0 0

GCS 2.00 92 41 10 0 0
3.00 90 61 0 0 0

TVS 2.00 15 30 0 0
3.00 37 52 0 0

1969 BBS 2.00 91 83 91 60 0 0
3.00 99 95 99 99 0 0

PBU 2.50 100 73 99 0 0
GCS 3.00 96 73 73 40 0 0

1970 GCS 2.50 .. 58 19 _ 0

Alachlor 1967 SMS 1.00 97 100 92 93 0 0
(Lasso) 1.50 99 98 92 73 0 0

2.00 98 100 93 90 0 0
3.00 96 100 95 90 0 0

1968 BBS 2.00 95 92 100 0 0
3.00 99 97 100 0 0
5.00 100 99 100 0 0

SMS 1.00 86 64 0 0
2.00 94 88 0 0
4.00 93 96 0 0

1969 BBS 2.00 93 63 98 30 0 3
3.00 92 92 93 63 0 17
4.00 99 93 96 63 0 13

(Continued)
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TABLE 24 (Cont.). EFFECT OF DIFFERENT HERBICIDES ON WEED CONTROL

AND INJURY TO SOYBEANS

Weed control Injury to

Chemical Year Loca- Rate Grass Broadleaf soybeans
tion lb./A.

Early Late Early Late Early Late

Alachlor 1969 GCS 1.00 0 0
(Lasso) 2.00 - - 0 0

3.00 23 0
4.00 67 0

SMS 1.50 99 58 53 13 0 0
3.00 100 79 99 66 0 0
4.50 100 70 95 66 0 0

1970 SMS 2.00 71 66 68 43 5 0
3.00 100 100 65 73 10 0
4.00 99 99 89 94 14 0
5.00 100 100 93 85 10 3
2.006 96 98 84 56 0 0
3.005 100 100 100 96 0 0
4.006 99 99 93 99 0 0
5.005 100 100 89 66 0 0

Preforan 1967 AUB 3.00 90 10 0 0
6.00 95 .. 72 0 0

1968 GCS 3.00 90 57 22 8 0
6.00 90 42 10 20 0
9.00 91 80 0 26 0

1969 GFS 2.00 .. 20 _ 0
4.00 0 _ 0
6.00 0 _ 0

SMS 2.00 86 0 53 0 0 0
4.00 94 10 71 15 0 0
6.00 98 30 95 33 0 0

1970 SMS 4.50 99 98 99 100 0 0
6.00 99 98 100 94 0 0

MEF 4.50 74 0 _ 4
6.00 74 .. 0 _ 3

(Continued)

53
SOYBEAN PRODUCTION



TABLE 24 (Cont.). EFFECT OF DIFFERENT HERBICIDES ON WEED CONTROL
AND INJURY TO SOYBEANS

Weed control Injury to

Chemical Year Loca- Ratetion 2 lb. /A.' rass Broadleaf soybeans

Early Late Early Late Early Late

Postemergence treatments
Linuron 1967 AUB 0.25 15 20 15 20 0 5
(Lorox) 0.50 0 85 22 75 0 5

1.00 90 82 47 55 0 10
2.00 100 97 87 95 0 35

1968 GCS 0.50 96 13 85 92 0 3
1.00 98 46 100 100 10 0
2.00 100 66 100 96 10 33
4.00 100 75 100 91 11 78

1969 GCS 0.50 86 64 0
1.00 93 83 0
2.00 97 80 10
4.00 99 91 16

1970 GCS 1.00 74 64 20

1 All ratings are expressed as per cent of check plots that received no herbicides.
2Abbreviations: AUB = Agronomy Farm (Auburn); BBS - Black Belt Substa-

tion (Marion Jct.); GCS = Gulf Coast Substation (Fairhope); MEF Monroeville
Experiment Field; PBU = Plant Breeding Unit (Tallassee); SMS - Sand Moun-
tain Substation (Crossville); TVS - Tennessee Valley Substation (Belle Mina).' Rate is given in lb./A. of active ingredient.

SEster of chloramben.
6 Preemerge applications. Other test in 1970 was preplant and incorporate.

Vernolate (Vernam) gave excellent control of annual grass
weeds, Table 24. Broadleaf control was often unacceptable.
Morningglories, Florida beggarweed, sicklepod, and cocklebur
are not usually adequately controlled by vernolate. One of the
most attractive features of vernolate is its excellent activity against
the nutsedges. Vernolate can be incorporated into the soil either
with a disk harrow or a power-driven rotary hoe. Recent studies
on peanuts show either similar or better performance of vernolate
when injected into the soil (13). Although vernolate often causes
leaf malformation in young soybeans, yield reductions have not
been measured.

Preemergence Treatments

In the Midwest, chloramben (Amiben) is widely used for
weed control in soybeans, but results obtained with this herbicide
in Alabama have been inconsistent, Table 24. As with most her-
bicides used on soybeans, grass control has been better than
broadleaf control with chloramben. This herbicide may cause
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TABLE 25. INFLUENCE OF TRIFLURALIN AND NITRALIN ON ANNUAL GRASS
CONTROL AND SOYBEAN YIELDS WHEN APPLIED IN MID-, LATE-WINTER,

SPRING, AND AT PLANTING TIME
1

Date of Grass control2  Soybean
Rate/Herbicide RA. appli- Early Late Av. yield/A.

cation 1967 1968 1969 1967 1968 1969 1967 1969

Lb. Pct. Pct. Pct. Pct. Pct. Pct. Pct. Bu. Bu.

Trifluralin 1.0 Jan.- 97 65 94 78 32 100 25.3 23.5
(Treflan) 2.0 Feb. 100 81 100 73 88 100 86 25.0 23.7

4.0 100 72 100 100 62 99 24.2 24.3

1.0 Mar.- 98 47 75 90 15 75 21.9 22.6
2.0 Apr. 98 85 98 92 77 98 85 19.1 22.1
4.0 100 92 100 98 96 100 26.1 21.5

1.0 May- 100 93 100 90 91 99 20.2 25.5
2.0 June 100 97 100 96 97 98 96 19.5 28.5
4.0 100 93 100 97 74 99 16.8 27.7

Nitralin 1.0 Jan.- 95 67 94 80 22 100 20.0 21.4
(Planavin) 2.0 Feb. 100 86 75 98 97 100 89 25.5 28.6

4.0 100 95 100 98 97 100 19.1 23.5

1.0 Mar.- 100 87 74 04 90 73 24.8 26.5
2.0 Apr. 100 90 99 97 90 97 93 19.3 27.1
4.0 100 90 100 98 94 99 22.3 28.0

1.0 May- 100 90 100 93 97 99 17.2 30.7
2.0 June 100 97 98 96 99 97 96 19.7 28.6
4.0 100 98 98 98 100 75 12.5 26.9

Check 0 0 0 0 0 0 13.9 22.3

1 Experiment conducted on acid clay soil, Black Belt Substation.
2 Ratings expressed as per cent of check plots that received no herbicides.
' Rate is given in lb./A. of active ingredient.

slight stunting of the soybean plant, especially when large rains
occur immediately after application, but this usually does not re-
sult in a yield reduction. Control of annual grass weeds has been
extremely consistent with alachlor (Lasso) (8). In only two ex-
periments during the 4-year period was it evident that grass con-
trol was not acceptable at the 2.0 pounds per acre rate when eval-
uated late in the growing season. Earlier ratings or late season
ratings of plots treated with higher rates revealed satisfactory
control of annual grass weeds. Control of broadleaf weeds has
been much more erratic. Favorable broadleaf weed control rat-
ings indicated control of pigweed, Florida purslane, carpetweed
and other small-seeded broadleaf weeds. Large-seeded broadleaf
weeds such as morningglory, cocklebur, and sicklepod were not
adequately controlled. Alachlor has caused only slight "injury" to
soybeans in a few experiments, which has not resulted in measure-
able loss of yield.
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TABLE 26. EFFECTS OF DIRECTED AND OVER-THE-TOP APPLICATIONS OF
CHLOROXURON (TENORAN) ON WEED CONTROL AND SOYBEAN

INJURY, GULF COAST SUBSTATION

Surfactant Rate of Grass Control' Broadleaf Soybean injury'
Year chlo-_contr _ _ _

or oi 2roxuron3 Early Late Early Late Early Late

Lb./A. Pct. Pct. Pct. Pct. Pct. Pct.
1967 None 1.54 0 80 33 50 0 0

None 3.04 0 86 28 33 0 0
Surfactant 1.04 0 75 40 40 0 0
Surfactant 1.5 0 85 70 76 0 0
Surfactant 3.04 0 60 93 85 0 0
None 1.5 46 90 45 43 0 0
None 3.0 13 63 46 33 0 0
Surfactant 1.0 43 83 80 70 0 0
Surfactant 1.5 78 88 83 78 0 0
Surfactant 3.0 46 90 91 88 0 0

1968 Surfactant 0.5 ____ ____ 16 10 0 0
Surfactant 1.0 ____ ____ 30 6 0 0
Surfactant 2.0 ____ ____ 40 36 0 0
Surfactant 4.0 ____ ____ 46 45 0 0
Oil 0.5 ____ ____ 30 13 0 0
Oil 1.5 ____ ____ 90 38 0 0
Oil 2.0 ____ ____ 90 81 0 0
Oil 3.0 ____ ___ 80 81 0 30

1969 Surfactant 0.5 0 4 0
Surfactant 1.0 ____ ____ 35 6 18
Surfactant 2.0 18 31 4 --
Surfactant 3.0 ____ ____ 50 25 10
Oil 0.5 ____ ____ 38 11 38
Oil 1.0 69 35 53 --
Oil 2.0 ____ ____ 95 60 58 -
Oil 3.0 ____ ____ 98 54 60

1 Surfactant used varied from year to year. Non-phytotoxic oil at rate of 2 gal-
ions per acre.

' Ratings are expressed as per cent of check plots that received no herbicides.
3Rate is given in lb./A.- of active ingredient.
4Post directed spray. All other treatments were applied over-the-top.

Preforan is currently used for soybean weed control in the mid-
western United States. It has been extensively evaluated in Ala-
bama and generally grass weed control has been acceptable, Ta-
ble 24. However, control of broadleaf weeds with this chemical
has been erratic. Some early injury of soybeans has been noted as
revealed by stunting and crinkling of leaves.

Postemergence Treatments

Chioroxuron (Tenoran) has given acceptable control of broad-
leaf weeds in some, but not all, experiments during the 3 years it
has been evaluated, Table 26. In 1967 the addition of a surf actant
improved performance. Directed applications were more effec-
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TABLE 27. INFLUENCE OF DINOSEB ALONE AND IN COMBINATION WITH

NAPTALAM (ALANAP) ON WEED CONTROL AND INJURY TO SOYBEANS
APPLIED AS POSTEMERGENCE DIRECTED SPRAY

Rate per acre 8  Grass control Broadleaf Soybean injury'

Year Location2

Dinoseb Nap- Early Late Early Late Early Latetalam

Lb. Lb. Pct. Pct. Pct. Pct. Pct. Pct.

1967 AUB 1.5 ___ 10 40 40 20 0 0
3.0 ___. 60 90 65 75 0 0
4.5 60 90 67 55 0 0
6.0 - 0 85 70 62 0 0

1.5 3.0 80 85 80 85 0 15
1.5 3.0 90 87 ..
3.0 6.0 -- 90 80
4.5 9.0 .. 95 96

GCS 1.5 3.0 20 53 13 40 0 0
3.0 6.0 13 56 23 23 0 0
4.5 9.0 0 68 56 36 0 0

1968 GCS 1.0 2.0 90 81 95 13 0
2.0 4.0 _--. 86 85 91 11 3
4.0 8.0 --. 93 88 91 18 0
8.0 16.0 91 91 88 15 3

1969 BBS 1.0 2.0 86 88 95 85 0 0
2.0 4.0 87 87 97 87 0 0
3.0 6.0 95 95 95 98 0 0

PBU 1.0 2.0 15 0 15 0
2.0 4.0 73 18 92 0
3.0 6.0 98 35 98 0

1 Ratings are expressed as per cent of check plots that received no herbicides.2 AUB = Agronomy Farm, Auburn; GCS = Gulf Coast Substation; BBS =
Black Belt Substation; PBU = Plant Breeding Unit, Tallassee.' Rates given in lb./A. of active ingredient.

tive than over-the-top sprays. Four pounds per acre of this herbi-
cide did not give acceptable weed control in 1968, but this may
have been because of the large size of the weeds at time of treat-
ment. Adding a non-phytotoxic oil to chloroxuron improved its
performance but caused some foliar burn of the soybeans. Chlo-
roxuron applied either alone or with a surfactant or non-phyto-
toxic oil has not caused a measurable yield reduction.

Linuron (Lorox) applied at 1.0 pound per acre as a directed
spray controlled broadleaf weeds in 1968 and 1969, Cover Photo
8 and Table 24. In 1970, the 1.0 pound rate did not give accep-
table control. Treatment with rates above 1.0 pound per acre has,
on occasion, caused a reduction in soybean yields.

Foliar applications of linuron are extremely active as shown by
both weed control ratings and soybean injury. Linuron is, how-
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TABLE 28. INFLUENCE OF DIRECTED APPLICATIONS OF PARAQUAT WITH
SURFACTANT ON BROADLEAF WEED CONTROL, SOYBEAN

INJURY, AND YIELD OF SOYBEANS

Broadleaf control Soybean injuryx Soybean yield

Year Location2 Rate/A.3

Early Late Early Late tivated tivated

Lb. Pct. Pct. Pct. Pct. Bu. Bu.

1967 AUB 0.25 97 100 0 0
0.50 100 100 0 0

1968 GCS 0.25 97 98 18 8 49
0.50 98 99 40 5 40
1.00 100 92 50 38 85
2.00 100 36 60 86 18
Check -. 30

1969 GCS 0.25 93 93 35 41 38
0.50 95 83 63 33 39
1.00 92 7 85 2 20
2.00 88 0 93 0 1
Check 44 34

1 Ratings are expressed as per cent of check plot that received no herbicides.'AUB = Agronomy Farm, Auburn; GCS = Gulf Coast Substation.
' Rate given in lb./A. of active ingredient.

ever, an extremely effective herbicide if care is exercised in its
application. Equipment must be properly adjusted to ensure that
in directed application the herbicide comes in contact only with
the lower 2-3 inches of the soybean plant.

Dinoseb alone and combined with naptalam showed variable
performance as a directed postemergence herbicide treatment
over a 4-year period at four locations, Table 27. The effectiveness
of dinoseb as a contact spray is affected by temperature and size
of weeds. Naptalam, which is active on many of the large-seeded
broadleaf weeds, is dependent upon moisture.

Experimental Herbicides
Several chemicals which are experimental and not yet approved

for use on this crop have been tested for weed control on soy-
beans. One of these, GS-16068, tested at one location only, gave
acceptable broadleaf weed control 3 of 4 years when applied as
postemergence directed spray at 1 to 2 pounds per acre. This
herbicide was applied at different stages of growth of the soybean
plant in 1969 and was found to be most effective when bean plants
were 8 inches and weeds 2 to 4 inches high. EL-119, Bay-94337,
and Bas-3870 are being evaluated. Preliminary results indicate
they will control annual grasses, but, like many herbicides cur-
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rently evaluated for weed control in soybeans, they are erratic in
their effects on large-seeded broadleaf weeds. Paraquat, an ex-
tremely active contact-type herbicide, has been tested as a post-
emergence directed spray and as a "knockdown" chemical prior
to planting. As a post directed spray at 0.25 pound per acre this
material killed weeds but at higher rates injured soybeans, Table
28. This herbicide needs evaluation at lower rates.

Paraquat, linuron, and alachlor were used in no-tillage experi-
ments and the results reported in another section of this bulletin.



DISEASES AND THEIR CONTROL
E. A. CURL AND R. RODRIGUEZ-KABANA 1

AS SOYBEAN ACREAGE INCREASES in Alabama, growers can ex-
pect an increase in disease problems. When new lands are cleared
and planted to soybeans, diseases may cause little damage for the
first 2 or 3 years. Many parasites are present, however, in the soil
and on various weed hosts. In dense plantings of soybeans they
are able to multiply rapidly by producing millions of spores or
other structures until the "inoculum level" is so high that large
areas in fields may be destroyed or yields greatly reduced by dis-
ease.

The Southern States afford a favorable climate for many plant
pathogens (parasites). The grower should become familiar with
the more serious diseases and, at the same time, be aware of cer-
tain other diseases that probably will appear as soybean culture
increases. There are at least 50 known diseases of soybeans. The
major ones are caused by bacteria, viruses, fungi, and nematodes.
Some others are not inflicted by parasites, but may be brought on
by nutrient deficiencies and various other physiological disturb-
ances. Plants often show disease-like symptoms as a result of
drought, herbicide injury, or excessive fertilization.

The parasitic diseases of plants may be grouped according to
the primary causal agent or to the principal plant parts affected.

GENERAL LEAF AND STEM BLIGHT

Leaf-spot disease are caused by both bacteria and fungi. Under
highly favorable conditions some of these can cause considerable
damage in loss of leaf surface area or premature defoliation, re-
sulting in reduced yields. Many bacterial diseases occur on aerial
parts of soybean, but two are most likely to be encountered in the
South. These are called Bacterial Pustule and Wildfire. These
are closely related, since Wildfire tends to affect only parts of
leaves already damaged by Bacterial Pustule.

Many leaf and stem diseases are caused by fungi; these usually
also attack pods and seeds. Three are most commonly seen.

Professor and Alumni Associate Professor, respectively, Department of Botany
and Microbiology.
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Downy Mildew is probably the most prominent of all soybean
diseases. It can be readily recognized by greenish-yellow irregu-
lar spots on the upper surface of diseased leaves and a gray fungus
growth that occurs on the lower surface. Target Spot disease
causes a reddish-brown irregular spot on leaf surfaces from pin-
point size to one-half inch in diameter. Larger spots often form
zones or concentric rings resembling targets. Frogeye Leaf Spot
appears as lesions with gray or tan centers with a reddish-brown
border.

Both bacterial and fungal foliage diseases are best controlled
by use of adapted resistant varieties, Table 6. Some of the para-
sites overwinter on old diseased plant parts. These should be
turned under by deep plowing after harvest when practical. Crop
rotation with non-legume crops will help prevent the organisms
from multiplying and increasing to levels that might cause serious
outbreaks of disease.

PURPLE SEED STAIN

This condition is common in most soybean-growing states, and
is believed to be caused by species of the fungus, Cercospora.
The organism may also attack leaves, stems, and pods causing
small to spreading brown spots. Seed become pink to dark pur-
ple and may develop cracks, thus lowering their grade and value.
Young seedlings become infected when diseased seed are planted.
Some recommended varieties are resistant, Table 6.

FUNGAL DISEASES OF ROOT AND STEM

Some destructive diseases of soybeans are caused by fungi that
live on organic matter in soil, sometimes for many years. Some
produce numerous resting structures called sclerotia which further
assure long survival of the fungi.

Sclerotial Blight, also called Southern Blight, is caused by the
soil fungus Sclerotium rolfsii. The disease is most likely to occur
during mid-summer periods of high temperature following rain-
fall. The organism inhabits organic matter near the soil surface
and attacks host plants at the soil line causing stem rot and rapid
death. Losses in fields of dense growth may be severe, but usually
small scattered areas of dead plants appear among healthy plants.
The fungus is recognized by the white cottony growth at the base
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% Rhizoctonia
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(-) no legume in rotation
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FIG. 17. Rhizoctonia infestation in fertilizer test plots in September. Plots had
received varied treatments from complete fertilization (LPKN) to treatments de-
ficient in certain components. L - lime; P= phosphorus; K = potassium; N -

nitrogen from ammonium nitrate; ME = minor elements; (-)= no winter legume
in the 3-year rotation of cotton, corn-wheat, and soybeans.

of infected stems and numerous tan to brown spherical scierotia
slightly larger than clover seed.

Since the fungus has a very wide host range, resistant varieties
have not been developed. Generally, crop rotation has been of
little value against Scierotial Blight, but may help suppress cer-
tain other diseases. Excessive buildup of sclerotia may occur
where continuous soybean or other legume crops are grown. Land
preparation practices that allow for deep burial (4 inches) of
surface organic debris may reduce chances of infection by this
fungus.
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Seed and Seedling Rots are caused primarily by three soil-in-
habiting fungi. Species of Pythium, Phytophthora, and Rhizoc-
tonia cause preemergence "damping-off" in cool wet soils early in
the season. The action of these organisms results in sparse stands
or yellowing and wilting of seedlings with a brown rot above and
below the soil line. Whole root systems may be affected. Brown
Stem Rot, caused by a species of Cephalosporium, was recently
found widespread in Georgia and suggested as a potential threat
to other southeastern soybean areas (18).

Chemical seed treatments have been of little value against
these pathogens, but some resistance has been developed for
Phytophthora, Table 6. Current research is being conducted to
learn more about the ecology of these and other soil-borne path-
ogens and determine the feasibility of reducing disease severity
by manipulating cultural practices. Figure 17 shows the relative
amount of Rhizoctonia in the organic matter of various field plots
that have received different fertilization schemes for several
years. Highest infestation was in plots which had received the
most complete fertilizer program. While these same plots also
supported good growth and high yields of surviving plants, soy-
bean seed mortality was high and seedling emergence low. Such
studies are designed to learn possible cultural combinations, such
as fertilization and rotation, that may reduce disease losses with-
out use of chemicals.

VIRUS DISEASES

Two virus diseases are most likely to be seen in Alabama. Soy-
bean Mosaic is widespread in all soybean-producing areas in the
U.S. Infected plants are stunted and leaves are narrow and
deeper green than normal; symptoms are similar to those caused
by 2,4-D or related herbicides. Plants produce distorted pods and
fewer seeds than normal.

Bean Pod Mottle is one of the more common virus diseases in
the southern soybean areas. Young infected plants develop a
green and yellow mottle on the upper leaf surface, giving a puck-
ered appearance. Symptoms are less conspicuous in older plants,
and the disease appears to cause no serious damage. However,
it causes poor pod set, reduced seed size, and reduced yields.
Often plants are infected by both Bean Pod Mottle and Soybean
Mosaic viruses. The Bean Pod Mottle virus is transmitted by
bean leaf beetles after feeding on infected beggarweed.
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Little progress has been made in control of virus diseases. Vi-
rus-free seed should be used where available. Programs for con-
trol of both insects and weeds may reduce chances of infection.

DISEASES CAUSED BY NEMATODES

The plant parasitic nematodes are widely distributed and at-
tack many crop, garden, and nursery plants. They have several
stages in the life cycle: the egg, four larval stages, and adult male
and female. The time from egg to adulthood is about 4 weeks.
Large numbers of eggs can be produced by nematodes, and the
parasite population may flare up within a growing season. The
nematodes can overwinter in the soil or within roots.

Nematode damage to soybeans is mainly by injury to tissue of
the roots, usually resulting in fewer roots and reducing capacity
to take up water and soil nutrients. This in turn may result in
stunting, foliage yellowing, and a greater susceptibility to wilting
during dry periods. Damage to plant tissues is caused by feeding
activities of nematodes, particularly at the developing root-tips.

Not all important nematode species enter the roots; some feed
only at the root's surface, but root tip damage can stop the root's
growth.

Nematode damage to soybeans varies depending on tolerance
of the variety, the degree of nematode infestation, and the sup-
ply of soil nutrients and water available to the plants. Reduced
yield of seed may sometimes be considerable, along with reduced
stem and foliage quantity.

Nematode detection begins with observation of areas in a field
where plants are not growing normally. They may be stunted,
off-color, or more prone to show wilting; such areas may expand
in successive years. Weakened plants may be more susceptible
to other disease agents or pests. The nematode as a primary cause
is easily overlooked unless soil and root examinations are made.
Unfortunately, the only nematode that produces easily recog-
nized symptoms is the rootknot nematode. Of several important
types, it alone produces the conspicuous rootknots or galls.

Spread of nematodes by movement through the soil is limited
to a few inches per year. However, they are widely spread in
transported soil and infected plant parts. Nematodes of soybeans
are not seed-borne.

Common nematodes found associated with soybeans in Ala-
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bama and parts of neighboring states are shown in Table 29 (19).
It should be noted that these numbers were recorded during July-
September, but nematode populations will vary greatly with sea-
son. The meadow nematode (Pratylenchus) was most prevalent,
but the rootknot nematode (Meloidogyne) is the most important
from the standpoint of damage unless resistant soybean varieties
are used. The spiral nematode (Helicotylenchus) was found in
74 per cent of soybean plantings in Alabama, Georgia, and Flor-
ida. The soybean cyst nematode, which has increased in some
southern states, has not yet been found in Alabama.

Plant parasitic nematodes, unlike soil-inhabiting fungi such as
Rhizoctonia, are more closely associated with living plants than
dead organic matter in soil. Thus, the nematodes are more in-
fluenced by cropping. In Figure 18 are shown post-harvest de-
terminations of rootknot nematode larval populations per gram of
root material in field plots following cotton and a resistant variety
of soybean (Bragg). The plots had been variously fertilized as
shown in Figure 18. In most plots numbers of larvae were much
higher following cotton (highly susceptible) than after soybean,
and these numbers fluctuated according to fertilizer treatments.

Rootknot nematodes probably are the most important nema-
tode pest on soybeans in Alabama. The galls produced by these
nematodes are easily distinguished from the beneficial nitrogen-
fixing bacterial nodules that appear as attachments to the roots
and are easily broken off. The nematode knots or galls are root
swellings and cannot be removed without breaking the root. Some
of the small roots may end in a gall and appear club-shaped.

Control of nematodes of soybeans is possible in various ways.
Using nematocidal chemicals is too expensive as a general prac-
tice for entire soybean fields, but it is the best solution for treating
known infested spots in a field to prevent increase and spread of
the nematode.

Soybean varieties are now available that are resistant to certain
nematodes, and development of additional resistant and better
suited varieties can be expected. Exact identification of kinds of
nematodes present is a requirement for effective use of resistant
varieties because resistance to one nematode species does not
mean resistance to all the others.

Established soybeans generally are tolerant to moderate
amounts of nematode infection. Therefore, any practice that can
reduce populations in early season can be helpful. For example, a
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FIG. 18. Post-harvest populations of rootknot nematode larvae in fertilizer test
plots following cotton and a nematode-resistant variety of soybeans. L= lime; P
- phosphorus;. K= potassium; N = nitrogen; ME= minor elements; (-)
- no winter legume in the rotation.

planting time that would allow early development of the soybean
root system may help plants escape serious damage.

Fx;::;:":":ii
.. : : : .
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TABLE 29. PLANT PARASITIC NEMATODES FOUND DURING JULY-SEPTEMBER IN

SOYBEAN FIELDS IN ALABAMA AND PARTS OF GEORGIA AND FLORIDA

Av. no. of
Nematode genus Common name nematodes

per pint of soil

Pratylenchus---------------------- Lesion or meadow 608
Trichodorus ------------------ _--- Stubby-root 103

Helicotylenchus------------------- Spiral 125
T ylenchs ------------------------- --- 62
Meloidogyne (larvae)--------------- Rootknot 59
Xiphinema ------------------------- Dagger 4
Criconemoides-------------------- Ring 1
Hoplolaimus------ ---------------- Lanue 1
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INSECTS

MAX H. BASS'
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follows: (1) those that damnage soylbcan seedlings, (2) those that
teed on foliage, and (3) those that damagc becans iln the pod. Ten
of the miore important in sects are show n ili IFiguires 19 an d 20.

SEEDLING INSECTS
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FIG. 19. Ten of the more important soybean insect pests in Alabama are shown
in this Figure and Figure 20. (1) Soybean looper, (2) foll armyworm, (3) corn

earworm (podworm), (4) blister beetle, (5) stinkbug, (6) Mexican bean beetle,
(7) 3-cornered alfalfa hopper.
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TABLE 30. CONTROL OF GRANULATE CUTWORM 24 HOURS AFTER TREATMENT,
HOUSTON COUNTY, 1969

Dead worms Live worms
Treatment per row per row Control

foot foot

No. No. Pct.

Azodrin® EC 1 lb./A.1  5.2 0.25 95
Trichlorfon bait 1 lb. /A. 2  -------- 3.1 0.50 86.10.50 86
Trichlorfon bait 1 lb./A. 8----------------------- 3.5 1.25 74
Trichlorfon bait .5 lb./A.2  2.4 1.00 70
Trichlorfon bait .25 lb./A.' 2.3 1.25 64
Ciba 9491 EC 1 lb./A.1_________________________ 1.6 0.88 64
Trichlorfon SP 1 lb./A. - 2.1 1.25 63
Parathion-carbaryl EC 1 and .5 lb./A._-. 2.3 2.12 52
Diazinon granules 2 lb./A..........-............ 1.5 1.50 50
Methyl parathion, toxaphene,
DDT .5, 2, and 1 lb./A. 0.8 1.38 37
C arbaryl SP 1.5 lb./A .................-............ 0.8 1.75 31
Methyl parathion EC .5 lb./A. ------ 0.4 4.00 9
Check (untreated) 0 3.13 0

1 Not labeled for use on soybeans.
2 Hand-mixed cornmeal bait.
' Commercially prepared bait.

In such cases penetration of the stem may be impossible, and in
attempting penetration the stem may be girdled. This may kill
the plant outright or weaken it so that it later falls over and dies.

The lesser cornstalk borer cannot be adequately controlled with
materials presently labeled for use on soybeans. Research on
methods of control for this insect is continuing.

FOLIAGE FEEDING INSECTS

Foliage-feeding insects can cause considerable ragging of leaves
without actually reducing bean yield, particularly if the feeding
occurs before bloom or after bean maturity. If foliage feeding in-
sects appear to be reducing total leaf surface in the field by as
much as one-third between bloom and bean maturity, control
measures are justified.

Blister beetles are elongate, soft-winged beetles that are about
2/3-inch long. They are usually black and yellow striped, but may
be black or gray. They occur fairly frequently and large popula-
tions may occur in isolated parts of a soybean field. This general
foliage feeder is easily seen.

Blister beetles can be controlled with 1 pound malathion, 2
pounds methoxychlor, 1 pound carbaryl (Sevin®), or 3.5 pounds
toxaphene per acre.



The fall armyworm is similar in appearance to the corn ear-
worm and is the larva of a small, night-flying moth. It has a prom-
inent, white, inverted Y on its head. Fall armyworms are general
foliage feeders, and are easily seen and collected. Their occur-
rence is sporadic.

Fall armyworm can be controlled with any of the materials
listed for control of the corn earworm.

The soybean looper, sometimes referred to as the cabbage
looper or false cabbage looper, is probably the most common pest
of soybeans in Alabama. It is the larva of a small, dark gray moth.
This larva is a fat "cabbage green" worm that forms loops or
humps as it crawls and when fully grown is 1 to 1 inches long.
It feeds on foliage and is most often a pest from late August
through September.

The soybean looper is difficult to control, but of materials la-
beled for use on soybeans, best control is obtained with / to 1
pound per acre of methyl parathion or parathion.

The Mexican bean beetle is frequently a pest of soybeans in the
Gulf Coast Area of Alabama. This beetle is a destructive insect
of the lady beetle family and resembles the other lady beetles in
shape. The adult is hemispherical, yellow, and has 16 black spots
on its back. Both adults and larvae are foliage feeders and are
serious pests where they occur.

Excellent control of the Mexican bean beetle is obtained with
1 pound carbaryl per acre. Other materials that are effective
against this beetle, at specified per acre rates, include 1 pound
malathion, 2 pounds methoxychlor, and 2 pounds TDE.

The velvetbean caterpillar is the larva of a small night-flying
moth that overwinters in the tropics and southern Florida. Adults
migrate into Alabama in June or July and begin laying eggs on
soybeans. The larvae are slender, green, and have faint white
stripes. They are frequently serious foliage feeding pests in south-
western Alabama.

The velvetbean caterpillar can be controlled with 0.5 to 1
pound per acre of methyl parathion or any of the materials listed
for control of the corn earworm. The results of a recent experi-
ment to determine control measures for the velvetbean caterpillar
are presented in Table 31.
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TABLE 31. AVERAGE NUMBER OF LIVE VELVETBEAN CATERPILLARS PER 12
Row FEET AT 24 AND 48 HoUs AFTER INDICATED

TREATMENT, FAIRHOPE, 1970

Live worms Live worms
Treatment 24 hr. after 48 hr. after

treatment treatment

Methyl parathion EC 1 lb./A.------------------------ 0 0
Methomyl (Lannate®) WP 1 lb. /A.'----- 0 0
Azodrin® EC 1 lb/A .'------------------ ----------- - 1.00 0.25
EPN-methyl parathion EC .5 and .5 lb./A._--_ 1.50 0.25
EPN EC 1 lb./A .------------------------------ - 6.25 0.25
Cardona® EC 1 lb/A.'-1 ---------------------- - 1.50 0.50
Carharyl SP 1 lb. /A .----------------------------- - 7.00 0.50
Azinphosmethyl EC 1 lb. /A.------------------- - 1.00 1.00

DDT EC 1 lb./A .---------------------------. 19.75 2.75
Toxaphene EC 1 lb/A .-------------------------- - 17.75 8.00
Check (untreated)------------------ - 69.0051.50

1 Not labeled for use on soybeans.

POD-FEEDING INSECTS

Pod-feeding insects are generally more damaging than foliage
feeders since they feed directly on the marketable product.

The corn earworm, sometimes called the podworm, is the larva
of a small brownish-yellow moth that flies at dusk. The larvae
vary in color from light green to brown and have light and dark
stripes running lengthwise on the body. They are about 112
inches long when fully grown. These caterpillars cut holes in
pods, put their heads inside, and eat the beans.

When one corn earworm is found per foot of row control meas-
ures should be undertaken, Table 32. Treating with 1 pound car-
baryl, 2 pounds TDE, or 1 pound methyl parathion per acre has
proved effective.

Stinkbugs include several shield shaped bugs that may be
brown or green depending on the species. Both nymphs and
adults suck juice from beans in the pods causing discoloration of
the beans and subsequent reduction in grade. Heavy populations
of stinkbugs may occur in isolated parts of a soybean field and,
unless fields are closely examined, such infestations may go un-
noticed. Beans are susceptible to stinkbug damage up to ma-
turity.

When large numbers of stinkbugs appear, control can be ob-
tained with one of the following: 2 pounds carbaryl, 11/4 pounds
malathion, 12 pound methyl parathion, or / pound parathion
per acre.
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TABLE 32. YIELD FROM CAGED SOYBEANS ARTIFIGALLY INFESTED' WITH
VARIOUS LEVELS OF CORN EARWORMS, PLANT BREEDING UNIT, 1969

Larvae added Yield Yield reduction

Ba./A. Bu./A.
One infestation
U ninfested check_------------------------------------ - 46.7
1/row foot---------------------------------- 46.0 0.73 /row foot ----------------------------------- 44.6 2.1
5/row foot --------------------------------- - 43.3 3.4

Two infestations
U ninfested check ------------------------------- - 43.9
/row foot------------------------------------ 42.8 1.1

3 /row foot------------------------------------ 40.9 3.0
5/row foot---------------------------- - 38.8 5.1

1Second instar larvae, approximately 1/2 inch in length, were released on the
soybean pods, blooms, and foliage during the last week in August. The soybeans
contained only scattered blooms and most pods were mature in length but not
filled when the larvae were released. In treatments involving two infestations,
the second, which was exactly like the first, was established 2 weeks after the first.

Other pests that may attack soybeans are: (1) banded cucum-
ber beetle, (2) bean leaf beetle, (3) beet armyworm, (4) garden
webworm, (5) grape colaspis, (6) green cloverworm, (7) grass-
hoppers, (8) whiteflies, (9) spider mites, (10) 12-spotted cucumber
beetle, (11) thrips, (12) white-fringed beetle, and (13) yellow-
striped armyworm.

The following restrictions should be obser-ved with insecticides
used on soybeans: Do not feed forage treated with toxaphene,
TDE, or trichlorf on to dairy animals or animals being finished
for slaughter. Do not apply the following insecticides within the
indicated days of harvest: carbaryl, 0; malathion, 1; methyl para-
thion, 20; parathion, 1.5; methoxychior, 7; TDE, 28; and toxa-
phene, 21.
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1. Tennessee Valley Substation, Belle Mina.
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3. North Alabama Horticulture Substation, Cullman.
4. Upper Coastal Plain Substation, Winfield.
5. Forestry Unit, Fayette County.
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