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Virginia has been growing soybeans successfully for over half a century but
only in the past fiftean years has the main cmphasis been in producing soy=
beans for grain, Most of the earlicer production was planted broadcast or in
driltl rows for use as forage and green manurc, The present soybecan acrzage is
grown primarily for bcans and is planted in intertilled rows.

The increasc of approximatcly 300% in soybean acrcage in the last fiftoon years
and consequent production by farmers inexpericncaed with the crops has incroased
the demand for information cspecially on date of sccding, rate of sceding, and
width of row, In addition, many farmers grow other intertilled crops and iike
to plant soybcans carly or late beforc or after their corn, small grains, or
other crops. Doublce cropping with small grain and soybcans has bcecom: a common
practice in rccent ycars. This necessitates very late nlanting, cspecially if
whecat is used in the rotation, Adcquate information on performance of soyb:ans
planted at different dates is not gencerally available,

Review of Literature

It has been shown in the Middle VYest by Burlison ct 2l (1) and in Mississipni
by Henson and Carr (5) that rclatively carly planting over a pzariod of four to
five wecks following the frost-free date in spring gives little differcncas in
yicld, but successively later plantings give progressively lower yiclds, Hart-
wig (3) reportod a slight incrcase in yield for carly May sceding over carlicr
or later scadings in Mississippi, but in Fiorida considerablc docrcasc was
obtained in yicld for scedings before or after Junc 1 for two verictices., Wutch-
inson (6) rcported that late Junc and carly July scadings in castern Virginia
gave reduced yicelds below carly May sceding for several varictics, Volf (11)
had previously reportced prograssively lower yiclds for later scedings of two
varictics at onc to two week intervals from May 11 to June 3Qin Virginia,

Hartwig (3) obtained diffcrences in height of different varictics when planted

at diffcrent dates. In gencral, the very carly dates produccd shorter plants

than modecrately carly planting, and latcr datcs gavae progressively shorter plants.,
Osler and Cartter (7) obtaincd maximum height at the carlicst date of planting
(May 1) and a progressive decrcase in height with delayed planting,

eiss 2t al (9) showed that varictics respond differently to date of planting,
but in general delayced planting produces less plant height, roduced lodging, and
smeller sced size, Dclayed planting also delayed maturity to a groater oxtent

in carly than latc varictics,

1/ In cooperation with the U. S. Dcpartment of Agriculturc, All chemical anal-
ysis were made by the U, S. Regional Soybcan Laboratory,

2/ Assistant Professor and Prof:cc¢ir  of Agronomy, rcospoctively.



Hanson and Carr (5) obtainzd morc crect and shorter plants when planting late

cxcept for onc year when they produced tall plants with lodging equal to car-
licr plantings - possibly duc to favorablc rainfall distribution, Oslcr and
Cartter (7) obtainad incrcascd lodging with later planting,

Fecaster (2) rcported that oil content was not appreciably affected by date of
planting from Aprii 20 to July 10 except the last date produced becans with the
lowcst oil content, VW2iss ct al (9) obtained on the average of scveral varicties
slightly less oil by dclayed planting although the decrcasc was not consistent
among varictics., 2nson and Carr (5) obtained a slight decrcasc in oil content
of bcans from the later plantings.

Data from four Corn B:1t states summarizod by leber and Veiss (8) showed that
rows spaced 21 inches apart gave higher yiclds than 7 and 14, or 28 to %2 inch
rows, The weeds were not controlled in the 7 and 14 inch drilled rows cxcept for
harrowing when plants were small, Wiggins (10) in New York controiled all weads
and obtaincd progressively higher yiclds in narrower row spacing with row widths
of 8, 12, 16, 24 and 32 inches, Howcver, in spite of the higher yiclds that can
annarcntly bc obtained in the Corn Balt by closcr spacing, farmers in that arca
like to usc a wider width similar to that used for corn. Row widths in the
South gencrally range from 36 to 42 inches and therc is considerable indication
that thc wider spacing will gencrally give yields cqual to narrower spacing
under southern conditions (4), Apparcntly the lush and heavier growth of the
long scason varictics used in the South is able to utilize all the arca cven
when rows arc spaced 36 inches or more apart,

EXPERIMENTAL METHODS

This expceriment was conducted on sassafras sandy loam of medium fertility at
the Zastern Virginia Rescarch Station located in the Northern Coastal Plain,
The experiment was initiated in 1951 with two varicties thnt ver: nlont:d

at four diffecrent dates (May 20, June 5, June 20 and July 5); at three row
widths (12, 24 and 36 inches); and at three different rates (6, 12 and 18 scads
per foot),

The experiment was revised in 1952 and continued through 1954 with onc additional
date (May 5). The actual dates of planting varizd a few days from ycar to ycar
duc to weathcr conditions, The sceding rate was also changed in 1952 to 3, &
and 7 pcecks per acre, This rate of planting was adjusted cach year to cqual a
bcan size of 16,5 grams per 100 becans which is the average sced size for S-100
and Ogden soybeans grown at threc locations in Virginia over scveral years.

Two varieties were usad throughout the experiment - Ogden, a full szason variety
that is perhaps the most commonly grown varicty in the arca; and $-100, an
carlicr varicty that is grown on a large acrcage in the rcgion., These two
varictics probably comprised 90% of the acrcage in the surrounding arca at the
bcginning of this experiment. All seed was trcated with a fungicide and inoc-
ulated just prior to sceding,

Cach plot was 12 feetwide and 20 feet long, thus the 1-foot spacing included
12 rows; the 2-foot spacing included 6 rows and thc 3-foot spacing included

L4 rows per plot, Six rows, cach 20 fcct long, were harvested from the 1-foot
spacing; thrce rows from the 2-foot spacing and 2 rows from the 3=fcct s5y-cing
for cach replication,



Zoch viricty was piant:d with four replications in o split-split block design
with datzs as whole plots, row widths as sub-plots, and rate of sceding s sub-
sub=nlots with complete randomization of 2l1 trcatments within blocks. *

The 2ntire arca for the experiment was plowed in late wintar and fallowad until
time for seading. All weeds were controlled in the fallowed land prior to sced-
ing. Just prior to cach scading date, fertilizer (600 pounds of O-1L-ik per acre)
was applicd uniformily over the block to be sceded and disked-in followed by
slight leveling. Rows were marked with a hand marker, then opened with a garden
push plow and sceded by hand., The sced was covered with a garden push plow
2quipped with two wheals and two hoes to straddlc the row, thus covering the
scad without moving the soybcans. Since yield as affected by row width, rate

of planting and datc of planting was the main object of the study, weads werce
completely controlled by timely cultivation and hocing., The two and three foot
rows were cultivated with tractor mounted equipment. A small hand plow was uscad
to cultivate the once-foot rows when the beans were small, Later hoes werce uscd
to keep tha area free of competitive weads.

Considerable potential damage was caused in some yzars by insects including the
green clover worm, Mexican bean bectles, corn car worms, army worms, grasshoppers,
blister beetles, and lcefhoppers, Damage from insccts was minimizaed by use of
Dilan in 1952 and 1953, and Malathion in 1954,

A1l plots were harvested when the becans from cach date of planting were mature
using a small garden tractor cquippad with a mower blade. There was no notice-
ablz loss of bcans during harvesting and threshing.

Datz were collacted for cach of the following: Maturity date, plant hoight,
lodging, scad yi2ld, scad size, sced quality, and oil and protein contznt of
thz scecd., The methods used in obtaining the dato were as follows:

HMaturity datec = Humber of doys after sceding when most of the pods were dry.

Hoight - Distance in inches from the ground lcevel to the highest point of the
maturc plants.

Lodging score -Rated at maturity on a scale of 1 to 5: 1 = most plants cract;
5 = oll plants down. A scalc of | to 7 was used in 1951,

Sced yicld = Air-dried, threshed plot weights converted to bushels per acre,
Seed size ~ MWeight of 100 sceds, in grams.

Sced quality Scorc « Rate on a scale of 1 to 5: 1 = very good; 5 = vary poor.

Chemical snalyses - 0il and protecin content of the sced was determined as
percentage on a moisture=free basis. locdine number was obtained for
1951 only.

% All statistical trcotment of the datz was by the Statistical Laboratory,
Virginia Agricultural Expariment Station of the Virginia Polytechnic Institute,



RESULTS

Rainfail and Temperature

Therza was considerable variation in both annual rainfall and rainfall distribution
during the growing season for the four ycars of this experiment. The annual
rainfall over the last 35 years at larsaw has averaged 41,6 inches. The total
annual rainfall for the four ycars of this experiment was respectively 38.8,

L42.3, 35.3 and 28.4 inchas (Appendix Table 1), The average precipitation during
the growing scasons, May through September, was 19.5 inches. Rainfall during the
growing season for the 4 years of this experiment was 18.5, 14,9, 13,2 and 10.6
inches, respzsctively., In addition to the low rainfall, the rainfall distribution
during the growing season was very erratic in 1953 and 1954 (Fig. 1). Temperatures
were quite variable and tended to be higher during the drier years.

Effect of Planting Date on Stand

Mdequate stands were obtained from all dates of planting with both S-100 and
Ogden. lowever, duec to the excessive dry seasons in 1953 and 1954, the June
and July seedings had slightly poorer stands than for the May scedings.

The actual stand counts (Appendix Table 2) for 1952-5L average show a wide range
(from 1.5 to 16.3) in number of plants per foot depending upon seeding rate, row
width and date of sceding. However, differences in stand duc to datec of planting
were not considered as sufficient to materially affect performance of the two
varietics,

Sced Yicld

The wide variation from year to ycar and the average yicld performance of both
5-100 and Ogden when sceded at different dates is shown in Figs. 2 and 3, Mo
definite corrclation can be made betwecn climatic factors and performance of

the soybcans for diffaerent dates of sceding and ycars. The scasonal average
yiclds of $-100 werc 28.0, 19.8 and 15.4 bushels per acre, respectively, for 1952
through 1954 and Ogden yiclds were 29.3, 13.1 and 13.1, respectively, for the
same ycars, Each succeading ycar after 1952 had less rainfall, and yiclded, on
the average, significantly less than the preceding ycar. These low yields in
1953 and 1954 arc apparently duc to both inadequate rainfall and poor rainfall
distribution.

In spite of thc wide differences in performance from ycar to yecar, the general
trend for both varictices was production of maximum yiclds at the sccond or third
planting datc, and progressively lower yields from later scedings. This tendency
for lowered yicelds from very carly or late planting agrees, in gencral, with
data by other workers (1, 3, 5, 6, 11). However, the general trend is not an
indication of the ycar to year results, One exception to this gencral trend for
lowerced yiclds from very carly or late plantings appcars, at first, to have becen
obtained in 1851 when significantly lowercyiclds were obtained for cach succes-
sively later sceding for both S-100 and Ogden. However, no zarly (May 5) plant-
ing datc was included and conclusions on possible yiclds from an carly seceding
were not dotermined, However, the raduction in yicld for each later planting is
morc pronounccd than in the following ycars,

One other cxception to this gencral trend of lower production for later scedings
was the 1854 Cgden production. The average yield from the fourth (Junc 20th)

lta
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planting was significantly higher than yicids from thc other four planting dates,
and th2 averagz yicld from the July 5 sceding was not siginficantly different
from the first threc dates of planting, Mo complctely satisfactory expicnation
can be given for this yicld performance of the Ogden varicty which is so differoent
from pravious yzars and from the $-100 performence in 1954, but it is apparently
associated with the moisturc-temperature relctionship, Onzs of the faults with
Ogdan is its oxcessivae shedding of flowers during hot dry pericds, The plants
grown from carly sc:dings possibly produced most of their flowers during pariocds
of stress caused by low moisture and high tcmperaturcs which would causc many
flowers to drop. |In addition, the land on which these experiments were planted
wos plowed in late winter and fallowed until planting time. All weca growth
was controlled during the failowed period. Thus the arcas where scedings were
madz at the later dates genaorally had rather favorable moisture at planting
time in spitec of the low rainfall, Under farm conditions, cspecially whera
soybeans follow a small grain, the lTand would contain much less moisture ond
crmination would bce much nocorer and possibly delayed until a rain was roceived,
Yields would genarally have been lower under farm conditions than werce obtainad
in thosoe zxperiments.,

Under the conditions of thoese experiments with both S-100 and 0gden varictics,
the best scoding dates on the average for maximum yields appear to bo approxi-
mctely May 20, but 15 days carlicer or later did not appreciably zlter yiclds,
However, extremely late (July) planting gave considerably lower yiclds than
carlicr scedings for both varictics in all years cxcept the 1954 yizlds of the
Ogden varicty. Ogden tended to meintain on the average a higher percentage

of cotimumn production for latc sceding than the S=100 vericty. On the other
hand, tho yzar to yecar variations werc so great that average yicids were no
indication of performance that might be obtained in a given year,

The 1952-54 average yicld of $-100 was significantly higher for the 12 and 24
inch row spacing (21,7 and 21.2 bushels, respectively) over the 36 inch spacing,
(20.2 bushcls) but there was no significant difference in average yiclds of

the Ogden varicty for different row widths, However, Ogden did give a date

x width intcraction with carly seedings favoring 36 inch width and later sccdings
favoring closer spacing (Fig. 4). The yield of the 36 inch width of S-100 was
appreciably rcduced below closer spacings at the two last dates of planting

(Fig. 5). But in spite of the higher yields for closcer sprcing of the later
scedings, both Ogden and S-100 yiclded appreciably lcss for the. July sceding

than for carlicr dates of planting rcgardless of row width,

The 5 and 7 peck rates of sceding of the S-100 varicty yiclded significantly

more (21.5 and 21.6 bushels, respectively) than the 3 pecks per acre (20,1
bushels) for thc 1952-54 scason average; and also yiclded more for four of the
five sceding dates (Fig. 6). Therc was no significant difference between the

two highcr sceding rates. The Ogden varicty averaged 20,7, 20.6 and 20.2 bushels,
respecitvely for the 3, 5 and 7 peck rates with a significant difference in favor
of thc 3 over the 5 peck rate., However, there was a date x ratc intcraction

with the three carlier scedings favoring lower rates and the two later scedings
giving more yields for heavier sceding rates (Fig. 7).

Under the conditions of thesc experiments, the lower rate of sceding (3 pecks
per acrc) of Ogden gave higher yields for all scedings up until carly June,

but a hcavier rate of 7 pecks gave increasced yields for late June and carly
July scedings. A 5 peck ratc was most suitable for $-100 rcgardless of sceding
date.



reight

The height variations from scason to scason (1951 to 1954) for $-100 (Fig. 8)
arc morc or less corrclated with total rainfall and rainfall distribution
(Fig, 1). The scasonal hecight of Ogden was not so closely correlated with
moisturc supply, especially in 1954, as was the case with $S-100 (Fig, 9).
Apparcntly, the decrcased yiclds for carlicr scedings of Ogden in 1954 as
comparcd to later scedings, possibly duc to excessive flower shedding, did not
restrict the plant hcight to the samec extent that was obtained with the better
scad sat in carlier years.

However, the maximum heights were obtained for both $-100 and Ogden for the
sccond or third planting date in all years cxcept for 1951, This information
agrees in gencral with data by other workers (3, 9). No early sceding was
included in 1951 and the hecight that would have becn obtaincd for an carly May
scading in this yecar cannot be determined,

The wider row spacings of both S-100 and Ogden cach produced for the 1952-54
averages significantly taller plants than the narrower spacing., Actual hecights
for 12, 24 and 36 inch widths werc 26,5, 27.5 and 29,2 inches, respectively,
The 1952-54 average hcights for the 12 and 24 inch spacings of Ogden were sig-
nificantly shorter than the hcight of the 36 inch spacing, namcly 28,2 and 28.3
as comparcd to 29,3 inches.,

However, diffcrences duc to width of row were small as comparced to difference
duc to dat:of planting (Figs. 10 and 11)., There was a significant difference

in favor of incrcascd height of $-100 for the 36 inch spacing over both narrower
spacings at thc first threce planting dates and both the 36 and 24 inch spacings
produced taller plants for all planting dates than the 12 inch rows (Fig. 10).
The plants in the wider rows (36 inches) of Ogden were significantly taller

than plants in the narrower rows for the first three sceding dates (Fig. 11),
but therc was no significant difference in heights between the 24 and 36 inch
widths at the two later dates of planting. Plants of both varictics werc appar-
ently more competitive in the wider rows when plants werc actually closer spaced
in thc row.

The 3, 5 and 7 pecks per acre sceding rates produced for $=-100 and Ogden, for

the 1952-54 average, plant heights of 27,2, 27.7 and 28,2, and 27.7, 28.7 and
29.5, respectively., The significant difference in heights due to seeding rates
in the casc of $S-100 were accounted for by the Ist, Lth and 5th dates of sceding
with no diffcrences in height at the 2nd and 3rd seceding dates (Fig. 12). Each
lower rate of sceding produccd shorter plants for all dates of planting for Ogden
(Fig. 13). Apparcntly the height of the Ogden varicty with its more profusc
vegetative growth, was affected more when crowded in the row than was the casc
with S=100,

Lodging

There was considerable lodging in 1951 but little during the last threec years

of the cxperiment (Appendix Tables 3 and 4). In 1951 when planting rate was
based on number of sceds per foot rcgardless of row width, morc lodging was
obtained for both $-100 and Ogden with closer spacing in the row. There was
little difference in 1951 between the two and three foot row spacing, but
incrcascd lodging was produced at the onc foot row spacing rcgardless of scaeding
rate, The two carlicest plantings gave incrcased lodging over the late Junc and
carly July scedings for $-100., On the other hand, Ogden lodged less for June
scadings than those made in late May and carly July,

0
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Therc was morc lodging from 1952-195L for the wider row spacings and heavier
planting ratcs. The closer spacing of plants in the row tended to produce morc
lodging, rcgardless of width of row, The three pecks per acre rate gave no
appreciable lodging for any date of planting or row width for cither varicty.

The carlicr sceding dates tended to lodge more than later dates although none of
the scedings produced excessive lodging. The shorter growth that was produced at
the last two dates of planting was apparently onc of thc main recasons for little
lodging for thesc two later dates of sceding, Mo lodging was obtaincd during

the thrce ycars, 1952-54 for the latc Junc sceding of S=100 and carly July scading
of Ogden rcgardless of seeding rate or row width,

The average sced size of $S-100 and Ogden soybcans for 1952 to 1954 was not
materially affccted by rate of sceding, row width, or datc of sceding, cxcept for
onc planting datc (Appendix Tuble 5). The last average sceding date (July 9)
produccd bcans of a smaller size for Ogden but showed no effcct on sced size of
S-100., An cerly frost in two of the 3 ycars causced prematurc ripening and is
undoubtcdly the main causc of the smallcer bcans for the last planting of Ogden.

Sced Quality

There was no consistant diffcerence in seed quality of cither $S-100 or Ogden for
1952-5l duc to ratc of sccding or row width (Appendix Table 6), The date of
scading for the first four dates did not show any consistent cffecct on seced quality
but sced from the last date of planting was definitely poorer than for carlier
plantings for both varictics., iluch of this poor quality for late plantings was
apparcntly duc to immaturc sced, cspcecially in the casc of 0Ogden,

Chemical Analysis

The average protcin content of the sced of both S~100 and Ogden for 1952-54 was
not noticcably affected by datc of planting (Table 1), Differencesdue to row
width and sceding rate werc not determined,

Table 1, 0il and protcin content, and iodinc number of two
soybcan varictics - average 1952-54, Warsaw

$=100 0gden
lodinc nQ. fodinc nQ.
Planting Datc 0il Protcin of oil 0il Protcin of oil’
% % % %
ay 10 19.1 43,3 1304 20.7 L2,6 134,1
May 2L 19.2 L3,2 130.6 20,3 L2,5 134.8
Junc 8 19.2 L2,2 131.1 20.2 Li1.6 136.9
Junc 23 19.5 42,8 133,0 20.4 L1,0 138.1
July 9 18,4 L3,9 135.4 18,9 Li,7 42,5

* 1952 only,

-10-



Datec of planting did not matcrially affect oil content of the sced for the

first four nlanting dates but a lower oil content was cbtaincd for the last
planting date for both varictics., This agrees with dato obtained by Feaster (2).
Immaturity and lowcr quelity sced from later plantings is suggested as probably
the main factors rcsponsible for lower oil content,

lodine number was determined only for the 1952 crop. DBoth varictics gave a
progressively higher iodinc number for later plantings.,

Datec of Maturity

Maturity of soybzans is affected by day length, tempcraturc, moisturc and damage
to or loss of lecaves causcd by carly frosts or other factors. In these cxper-
iments, the $~100 variety maturcd in 139 days when planted on May 10 and in 119
days when planted July 9 (Table 2), A delay of 60 days in planting thus delayed
maturity 20 days. Ogden, for thec samc planting dates, was delayed 26 days by

60 days latcer planting, However, if we omit the last date of planting and only
consider May 10 to Junc 23, a delay of 4ht days in planting delayed maturity 25
days for $-100 and 22 days for Ogen., The late frosts in two out of three years
apparcntly was the primary factor in delaying maturity of thc July planting and
had a greater affect upon $-100 than 6gden. Under the conditions of this cxper=
iment, S=100 and Ogden arc delayed approximatcly an cqual time when planting date
is delayed although this delay is not equal for different ycars or different dates
of planting.

Table 2 Number of Days from Sceding to Maturity for Two Soybcan Varictics
Plante at Diffcrent Dates - Average 1952-54, Varsaw, Va,

Varicty Length of Growing Szason ‘then Planted on =
May 10 May 24 Junc 8 Junc 23 July 9

$=-100 139 130 121 11k 119
Ogden 161 154 148 139 135
SUMMARY

The initial cxperiment was started at Varsaw in 1951 with two soybcan varictics,
§-100 and Ogden. Scedings werc made at 15 day intervals from May 20 to July 5.
Three row spacings (12, 24 and 36 inches) and three rates of sceding (6, 12 ane
18 seads per foot) were included for cach date of planting. The experiment was
reviscd in 1952 and continued through 1954 - onc additional plenting date (May 5)
was added, and the planting rate was changed to 3, 5 and 7 pecks per acre.

The following factors were studied: sced yield, plant height, lodging, maturity
date, sced size, seed quality, oil and protein contunt, and iodine number,

Sced yicelds variced considerably from ycar to ycar., Yiclds werce cspecially low
in 1953 and 1954 duc to low total rainfall and poor rainfall distribution. High-
est scad yiclds were gencrally obtained at the second or third date of planting
and progressively lower yiclds werc obtainced for later scedings. Late June and
carly July planting materially rcduced yiclds of S=-100 for all four ycars of
the experiment, and produced lowered yiclds of Ogden in three out of four years,
Scason and datc of planting had apprcciably more cffect on sced yields than any
othaer factors studicd,

-11=



Both 5-100 and Ogden gave higher yiclds at late planting dates for the onc and
wwo foot row spacings than for the three foot spacing. The wider spacing (36
inches) of Ogden gave increased yields over closer spacings at carly planting
dates,

The three pecks per acre sceding rate gave incrcasced yicelds of Ogden for May
scedings but the heavicr sceven pecks gave incrcased yiclds for late June and
carly July planting dates., Highest yiclds of $=100 were obtained with the five
and scven peck rate regardless of sceding date.

Maximum hcights were obtained at cither the May 20 or Junc 5 planting date for

both varictics in all four ycars, with progressively shorter plants for late
sca2cding, Scason and date of planting had considerably morc effecton hcight than
any othcr factors studied. Taller plants were produced on the average in the wider
wider rows of Ogden rcgardless of planting data, The 36 inch spacing of $-100
produced taller plants for carly sceding but was not different from the 24 inch
spacing at thc last two sceding dates, Zach lower rate of sceding produced

shortzr plants for all dates of planting of Ogden, and for the Ist, 4th and 5th
planting cates of $-100,

Lodging was hcavicr for both S=100 and Ogden in 1951 with closer spacing of plants
in the row and closcr spacing of rows, Both wider rows (conscquently closcr
spacing in the rows) and hecavier sceding rates causcd increased lodging for both
varictics from 1952-54, The carlicr sceding dates tended to lodge morc than

late dates. Little lodging was obtained for late Junc and carly July scedings,

Maturity datc was rctarded approximately 1 day for cach 2 days later planting
of S=100 and 1 day for cach 2 1/2 days later planting of Ogden, but the amount
of delay varicd from ycar to ycar and also from onc planting date tc another,

Scad sizo was not affecceted by date of planting, rate of planting or row width
except the 1ast planting of Ogden was smaller than for other sceding dates,

Scad quality showed no consistent diffcrences due to row width or rate of sceding.
The July sceding produced a lower quality of secad than was produced for carlier
scadings.,

Protcin content of the sced was not affected by planting date. 0il content of the
scaed was not appreciably affected by the first four planting dates, but a lower
oil content was obtained from the last planting date for both S-100 and Ogden,

lodinc number was progressively higher for later planting dates,

-12-
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Appendix Table 1 Precipitation by months for the yzars 1951-5L, \arsaw

Year

Honth 1951 1952 1953 195k ean "

Inches Inches Inches Inches Inches
January 1,47 5.40 3.94 3.86 3.06
February 1.69 2,87 3.28 1,20 3,28
iMarch 2,68 3.99 4,38 2.86 3.78
April 3.07 L, 67 3.31 2,08 3.32
May 3,04 3.28 4,25 3.58 3.35
June L,66 2,92 1.40 0.52 L,19
July 5,23 2,62 1.33 2,60 I, 56
August 2,91 2,61 L,73 3.29 L,61
Sep tember 2,68 3.44 1.50 0.63 2,76
October 2,19 2,53 2,77 2,21 3.09
Novembar 5.27 4,58 1.76 2,67 2,54
December 3.87 3.46 2.68 2,93 3.09
Total 38.76 42,31 35.33 28,42 41,63

!,
w

Bascd on average for 35 year period,
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Lodging* of $-100 and Ogden soybecans, Yarsaw, 1951

Appaendix Table 3
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Row width
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S-100
Row width
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Planting ratc
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Appendix Table 5, Seed size* of S-100 and Ogden soybeans
average 1952-5L, Varsaw

Scading S=100 Variety 0gden Variety
rate Row spacing Row spacing
(pecks/a) ] ft., 2 ft. 3 ft. Avg. 1 ft. 2 ft. 3 ft. Avg.

Planting Date -~ May 10

3 14,3 14,2 15.4 14,6 15.8 15.S 15.9 15.9
5 14,5 15.5 15.4 15.1 16,2 16,1 16.3 16,2
7 14,3 14,8 15.3 14,8 16,2 16,2 16,4 16.3
Avg, L.b 4,8 15.4 14,8 16,1 16,1 16,2 16.1
Planting Date - May 24
3 L 14,9 14,9 4.7 16,6 16,3 16.7 16.5
5 14,6 h.b 15.1 14,7 16.6 16,7 16,5 16,6
7 1,2 14,6 15.3 4,7 16,5 16.3 16.4 16.4
Avg, L4 14,6 15,1 4,7 16,6 16.4 16.5 16.5
Planting Date - June 8
3 14,1 4.3 4,7 4.4 15.8 16,0 16.5 16.1
5 13.9 14,2 14,6 14,2 15.8 15.9 16.6. 16,1
7 14,3 4.1 4.4 14,3 16,1 16,2 16.3 16,2
Avg. 1,1 14,2 1.6 14,3 15.9 6.0 16.5 16.1
Planting Date = June 23
3 14,6 14,7 15.3 4.9 15.3 15.5 15.9 15,6
5 4L 4.2 4.8 14,5 15.7 15.6 15.9 15,7
7 1h.4L 13.9 14,8 h.b 16,0 15.6 15.6 15.7
Avg, 1L.5 4.3 15.0 14,6 15.7 15,6 15.8 15.7
Planting Date - July 9
3 14,7 14,5 4.8 14,7 13.9 13.5 13.4 13.6
5 14,3 14,2 14,6 14, L 3.2 13.5 13.5 13.4
7 13.6 4,5 14,7 14,3 2.9 13.2 13.5 13.2
Avg. 14,3 4.4 4.7 1k, 5 3.3 13.4L 13.5 13.4

Grams per 100 seeds.,



Seed quality® of $-100 and Ogden soybean varietics

Appendix Table 6,

1952-5L4, Warsaw

average
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Appendix Table 7.

Yield in bushecls per a&re of $5-100 and Ogden soybcans

Warsaw, 1951
S=100 0gden
Planting rate Row width Row width
(bcans/ft.) 1 ft, 2 ft. 3 ft. Avg. 1 ft. 2 ft. 3 ft. Ava.
Planting Datc - May 22
6 33.2 32,9 31.5 32,5 26,7 28,0 26,7 27.1
12 32,1 34.3 33.5 33.3 26.L 28,1 29,5 28,0
18 31.8 35.2 35.2 34,1 27.7 27.5 27.5 27.6
Avg. 32,5 EL 33.k 33.3 26,9 27.9 27.9 27.5
Planting Date - June 12
6 27.6 25,9 27.1 26,9 23,5 25,1 24,2 24,3
12 27.6 28,2 26,6 27.5 23,1 2,6 24,9 24,2
18 27.6 24,2 27.2 26,3 22,3 22,6 23,5 22,8
Avg, 27.6 26,1 27.0 26,9 23,0 24,8 24,5 23.7
Planting Date = Junc 22
6 22,1 22,1 18,1 20.8 17.L 21.9 14,2 17.8
12 21.6 23,2 22,8 22.9 18,4t 21,6 18.3 19.4
18 22,4 24,3 21.9 22,9 15.8 21.4 1.3 18.8
Avg, 22,0 23,2 20.9 22,0 17.2 21,6 17.3 18,6
Planting Date - July 11
6 10,8 7.7 7.3 8.6 12,0 10,4 7 10.0
12 16.2 11,1 7.8 1.7 13.6 12,7 10 12,2
18 15,2 13.4 9.3 12,6 13.1 13,1 9 11,9
Avg, 4,1 10.7 8.1 10.9 12,9 12,1 9 11.3
1/ ]

Mcan Yiclds -~ S=-100—
Planting Datec

Mcan Yiclds -~ Ogden—

Planting Date

Lth  3rd 2nd Ist Lth 3rd 2nd Ist
33,3 27.6
26.9 23,7
11,2 22.h 11,3 187
Row Vidth Row Vidth
36“ ZL}” ]2” 36|| 21+|| ]2“
22.4 23.9 2h.1 19.6 20,0  Zl:X

Scading Rate

6 sceds/ft. 12 sceds/ft.
23,9

18 seeds/ft.
24,1

22,2

Secding Rate

6 seceds/ft., 18 sceds/ ft.,
20,3

12 sceds/ft.
20.9

19.8

(1)

The difference between any two means not underscored by the same
line is significant at the 5% level.

=20=



Appendix Table 8.

Yie]d“ in bushels nar acr: of S-100 an!

average =~ 1952-64, Warsaw

$=100
Scading rate Row spacing
(pecks/acre) 1 ft, 2 ft, 3 ft. Avg,
Planting Date - May 10
3 22,2 21.5 22,9 22,2
5 24,5 24,6 23.9 24,3
7 24,5 25,1 23.7 24 .4
Avg. 23.7 23,7 23,5 23,6
Planting Datc ~ May 2k
3 24,5 24,3 24,6 24,5
5 26,0 24,5 23.8 24,3
7 24,8 24,8 24,2 24,6
Avg, 25,1 24,5 24,2 24,6
Planting Date - Junc o
3 23,0 21,8 21.6 22,1
5 23.5 23,1 21,7 22,8
7 23.2 22,1 24,5 23.3
Avg. 23,2 22.3 22,6 22,7
Planting Date = June 23
3 19.9 18.8 17.6 18.8
5 20,9 21,1 19.5 20.5
7 21,7 21,8 19.2 20,9
Avg. 20,8 20,6 16,8 20,1
Planting Datc - July §
3 13.4 13.5 12,6 13.2
5 16.0 15.5 13.1 4.9
7 16.6 15,6 13,5 15.3
Avg, 15.3 14,9 13.1 4.5

0

Jgdein Soyb zans

0Ogden
Row spacing
1 ft. 2 ft, 3 ft. Avg,
23,3 22,2 24,0 23.2
22,5 22,0 22,6 22,5
21,4 21,6 23.1 22,1
22,4 21,3 23,2 22,5
22.3 23.2 24,8 23,5
21.9 22,8 24,1 22.5
21.6 21.6 22,1 21.8
21.9 22.5 23.7 22.7
22,3 23,6 23.6 23,2
21,8 22,5 22,8 22,k
21.2 21,k 21.9 21,5
21.8 22,5 22,8 22,4
21.0 21.2 21.0 21.0
21.5 22,0 20.3 21.3
22,0 22,1 21.3 21.8
21,5 21.8 20.9 21,4
14,2 12,9 11,0 12.7
W, 1 1L.6 12,9 13.9
15,5 14,5 12,1 14,1
14,6 14,0 12,0 13.5

Mnalysis of variance table on pages 22 and 23,
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Appendix Table 8(Cont'd) Analysis of variance for yicld of $-100 soybecans

average 1952-54, ''arsaw

Source of Degrees of Mcan 1/
variation fracdom square F—
Replications 9 L8, 224 6,22
Datcs L LG,.9274 63.08%*
Ycars 2 199.9982 257.33%*
Dates x years 8 1.5287 1.97
frror (a) 36 .7757
Row width 2 2,3504 17.07%%
Row width x ycars L .9119 6,62
Row width x dates 3 . 244L 1.77
Row width x dates x years 16 . 1806 1.31
Error (b) S0 . 1377
Rates 2 3.0506 27.36%%
Rate x yecars L 1,000k 9.69%x
Rates x dates 8 .3027 2,71
Rates x dates x years 16 .2581 2,31
Rates x row width L .2147 1.62
Rates x row 3 . 0733 .70
Rates x dates x row 16 . 0973 .37
Rates x dates x row x years 32 . 0260 .23
Error (c) 270 115
Total 539
1/ % = Significant at 5%
*% = Significant at 1%
2/ The difference between any two mcans not underscored by
the samec line is significant at the 5% level,

2
iean yiclds - bushcls per acre—

Planting Datc

24,6

c D c A
4.4 20,0 22.5 23.6
Ycar
1954 1953 1952
15, 19,7 27.9
Row Vidth
36“ ZL}H 12"

20,3 21.2  21.6

Planting Ratc

3 pks. 5 pks, 7 oks.
20.1 21.h4 21.5




Appendix Table 8 Cont'd.

Degrees of

Mean

Analysis of variance for
average 1952-54, Varsaw

Source freedom square Fl/
Replications S 3.1003 6, ek
Dates L L5, 2367 89. 58+
Years 2 330.8912 655,23%%
Datcs x years 8 12,6824 25, 11k
Error (a) 36 .5050
Row width 2 .0518 -
Row X years L 1.3900 11,814
Row x dates 8 .884LhL 7.51%%
Row x dates x years 16 . 0297 -
Error (b) 90 L1177
Rates 2 3205 3.38%%
Rates x years L .7812 8. 2L
Rates x dates 8 .5419 5,72k
Rates x dates x years 16 .0703 -
Rates x row L .0630 -
Rates X rows x years 8 .2082 2,20
Rates x datcs x row 16 .0927 -
Rates x dates x row x years 32 . 0846 -
Error (c) 270 . 0948
Total 539
/., ..
- * = Significant at 5%
“w = Significant at 1%
2/

yield of 0dgen soybcan

Mecan Yields =~ Bushels per Acrcg/

13.5

The difference between any two means not underscored by the same line
is significant at the 5% lcvel.

Planting Date

D c
21.4L 22,4

A
22.5

B
22.7

13.07

7 pks
20,2 20.6

Years

1954 1953 1952
19.08 29.3

Planting Rate

5 pks

3 pks
20,7




Appendix Table 9,

Height in inches of S=100 and Ogden soybeans
\larsaw, 1951

$-100
Planting rate Row width

(beans/ft.) 1 ft, 2 ft, 3 ft. Avq.
Planting Date - May 22

6 L47.0 Li,0 Lo.o L2,6

12 L6,0 L6,0 k6.0 Lé,0

18 L6,0 45,0 47.0 L6,0

Avg. 46.3 L. o L4,3 Ly, 8
Planting Date = Junec 12

6 k1,0 35.0 38.0 38.0

12 43,0 36.0 39.0 39.0

18 L2,0 40,0 Lo.o Lo.6

AVg. 42.0 37-1 3900 39-3
Planting Date - Junc 22

6 33.0 32,0 34,0  33.0

12 35.0 35.0 36.0 35.3

18 31.0 32,0 35.0 33.0

Avg, 33.0 33.0 34,0 33.7
Planting Date - July 11

6 24,0 22,0 22,0 22,6

12 26,0 22,0 24,0 24,0

18 29,0 25,0 24,0 26.0

Avg, 26.3 23,0 27.3 24,2

-2y

Ogden
Row Width
1 ft. 2 ft, 3 ft. Avg,
35.0 36.2 36,2 35.8
48,0 Lo,0 38.5 42,1
L9.0 39.0 Lo,5 42,8
Lb.o 38.4 38.4 Lo,2
32.0 30.0 32,7 31.5
32,0 32,5 33.7 32,7
35.5 3L.2 35.0 34,9
33.1 32,2 33.8 33.0
32,0 31.7 28,2 30,6
32.0 33.5 31.7 32,4
31.2 33.7 34,7 33.2
3. 32.9 31, 32,0
26,0 21.7 2L, 2 23.9
29,5 26,0 27.5 27.6
31.2 27.2 26,2 28,2
28.9 24,9 25,9 26,5



Appendix Table 10, Heightxin inches of $-100 and Ogden Soybecan varictics
average = 1952-5L, Varsaw

S-100 Ogden
Scading ratc Row spacing Row cpacing
(pecks/acrz2) 1 ft, 2 ft. 3 ft.  Avg. 1 ft, 2 ft. 3 ft. Ava,

Planting Date - May 10

3 23,1 28.6 33.0 30.0 29.3 30,2 31.9 30.5
5 28,8 30.3 32.h 30.5 31.0 30.L 33.7 31.7
7 30,0  30.5 32,6  31.0 32,5  31.6  33.2  32.,L
Avg. 29,0 29.9 32,7 30.5 30.9 30.7 32.9 31.5
Planting Datc - May 24
3 30.5 31.0 33.9 31.7 32,5 31.0 33.3 32,5
5 31.3 31.3 33.7 32,1 32,0 32,1 33.8 32,0
7 31.0 31,6 33.1 31.9 33.4 33,10 34,2 33.¢
Avg. 30.C 31.3 33.5 31.9 32,9 32,3 33.8 33.0
Planting Date - Junc 8
3 28.8 29,8 32.b 30,2 31.7 31.6 34,3 32,5
5 29,2 29.8 31.9 30.3 33.0 32,2 3k 33,1
7 29.4 29.9 31.1 30.1 33.7 32,8 33.5 33435
Avg. 29,1 29,8 31.8 30.2 32,8 32,2 3L, 0 33.0
Planting Datc = June 23
3 24,8 25.9 26,14 25.7 2L 26,2 26,6 25,5
5 2k, 5 27.2 27.8 26,4 26,1 27.3 25,8 26.7
7 2,9 23,5 28,0 27.1 27.6 28,2 23,1 27.9
Avg. 24,7 27.2 27.4 26,4 25.9 27.2 27.2 26.7
Planting Date - July 9
3 17.6 18.3 19.1 18.4 16.6 17.5 18,1 17.3
L 18.7 19.6 19.7 19.4 18.L 19.0 18.5 16.0
7 19,5 19.7 20,1 19.7 20.3 20,9 12.8 20.3
fwva. 18,7 18.3 19,6 19.2 18.L 19.1 16.5 16,0

Analysis of variance tablc on pages 26and 27,



Appendix Table 10 Cont'd)

Degrees of

Analysis of variance for hcight of $-100 soybcans

average 1952-5L, “arsaw

Mcan

Sourcec freadom sguarc Fl/
Replications 9 45,26 2.19
Dates L 2638.88 129,70
Ycars 2 L826,02 233, 14we
Dates x ycars 3 169,98 8. 16k
Error (a) 36 20.70
Row width 2 347.50  91.93%%
Rows X ycars L 13.03 3.L5x
Rows x dates S 12,48 3.30%%
Rows x datcs x years 16 L.26 1.13
Error (b) 90 3.78
Rates 2 45,00 13.8%%x
Rates x ycars L 63.48 19,59
Rates x dates 8 10.68 3.30%%
Rates x dates x years 16 L.6L 1.43
Rates x rows L 1.90
Rates x datcs x rows 16 7.57 2, 3bet
Rates x rows x years 8 2.61
Rates x dates x rows x ycars 32 L.70 1.45
trror (c) 267 3.2L
Total 536

W

The

Significant at 5%
Significant at 1%

]

significant at the 5% lcvel,

ilcan Height - Inchesg/

Planting Datc
!:. D o A
19.56 26,42 30.25 30.51
Ycar
1954 1953 1952
22.65 27.52 33.00

Row Vidth

12" 2
26,48 27.47

36!!
29.22

Planting Ratc

3 pks
27.22

5 pks
27.72

difference between any two means not underscored by the same line is

7 pks

28.22

31.G57
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Appendix Table 10(Cont'd) Analysis of variance for height of Ogden soybeans
average 1952-5L, Varsaw

Source of Degrees of Mean 1/ 2/
variation freedom square F— Mecan Heights - Inches—
Replications 9 8L.72 5.38%x )
Dates Iy 3948, 14 250, 00% Planting Date
Years 2 L114.87  261,00%* £ D A 8
Dates x years 3 135.24 8. 585 '
Frror (a) 36 15.76 18.8 26.7 31.5 33.0
Row width 2 70.20 18,90 —
Rows x years L 30,32 7.81%% v
Rows x dates 8 13.36 3. Ll ltears
Rows x dates x years 16 8.50 2, 19%% 1953 1954 1952
Error (b) 90 3.88 .7 27.3 33.9
Rates 2 147.67 L7 .33%* —_—
Rates x years L 51.46 16,49
Rates x dates 8 7.29 2. 343k Row idth
Rates x dates x years 16 2,53 - " L "
Rates X rows L 12,15 3.89%% 12 2l 36
Rates x dates x rows 16 2.00 - 28.2 28.3 29.3
Rates x rows x years 8 2,60 - —_—
Rates x dates x rows x years 32 3.66 1,17
Error (c) 270 3.12 Planting Rate
Total 539 3 pks. 5 pks. 7 pks
27.7 28.7 29.5
1/ —

* = Significant at 5%

I

‘% = Significant at 1%

The differeme between any two means not underscored by the same line
is significant at the 5% level,
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