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Tho ~ffect of Dato of ~!anting, R~to of Planting ancl ~idth of Row on 
T c b V . . I I we JOY can ar1,~t1cs-

H. M. Camper and T. J. Smith~/ 

Virginia has been growing soybeans successfully for over half a century but 
only in tho past fifte3n years has the main emphasis boon in producing soy-
beans for grain. Most of the earlier production was planted broadcast or in 
drill rows for use as forage and green manure, The present soybean acreage Is 
grown primarily for beans and is planted in interti lied rows. 

The increase of approximately 300% in soybean acreage in the last fifto~n years 
and consequent production by farmers inexperienced with the crops has incruasud 
tho demand for information especially on date of scuding, rate of seeding, and 
width of row, In addition, many farmers grow other interti lied crops and like 
to plant soybeans early or late before or after their corn, small grains, or 
other crops. Double cropping with small grain and soybeans has bccom; a common 
practice in recent years. This necessitates very late ~!anting, cs~ocially if 
wheat is used in tho rotation, Adequate information on performance of soyb~ans 
planted at different dates is not generally avai lablo. 

Review of Literature 

It has been shown in tho Middle Host by Burlison.£! <::1 (1) and in Mississippi 
by Henson and Carr (5) that relatively early planting over a period of four to 
five weeks following tho frost-free date in spring givus little differences in 
yield, but successively later plantings give progressively lower yields. Hart-
wig (3) reported a slight increase in yield for early May seeding over aarlior 
or later seedings in Mississippi, but in Florida considerable docraase was 
obtained in yield for seedings before or after Juno I for two v2riaties. Hutch-
inson (6) reported that late Juno and early July soodings in eastern Virginia 
gave reduced yields below early May seeding for several varictios. ~olf (ii) 
had previously reported progressively lower yields for later scodings of b10 
varieties at one to two week intervals from May 11 to Jun(; 30 in Virginia, 

Hartwig (3) obtained differences in height of different varieties when planted 
at different dates. In general, tho very early dates produced shorter plants 
th~n moderately early planting, and later datos gavJ progressively shorter plants, 
Osler and Carttcr (7) obtained maximum height at the earliest date of planting 
(May 1) and a progressive docroasc in height with delayed planting, 

l.1ciss at al (9) showod that VCirletios respond difforantly to date of planting, 
but ingcr;;ral delayed planting produces loss plant height, reduced lodging, and 
sm2ller scad size. Delayed planting also delayed maturity to a greater oxtant 
in early than late varieties, 

ll In cooperation with the U. S. Department of Agriculture. All chemical anal-
ysis were made by tho U, S. Regional Soybean Laboratory. 

!/ Assistant Professor and Prof;:~rr of Agronomy, respectively. 



Henson and Carr (5) obtained more erect and shorter plants when planting Jato 
2xcopt for ono year when thoy produced tall plants with lodging equal to ear-
lier plantings - possibly due to favorable rainfall dist~ibution. Osler and 
Cartter (7) obtained increased lodging with later planting. 

roaster (2) reported that oi I content was not appreciably affected by date of 
planting from Apri I 20 to July 10 except tho last date produced beans with th~ 
lowest oil content, Voiss ct al (9) obtained on tho average of several varieties 
slightly loss oil by dolaycClpT'nnting although tho decrease was not consistent 
among varieties, Henson and Carr (5) obtained a slight decrease in oil content 
of beans from the later plantings. 

Dnta from four Corn B .. dt states summarizod by Heber and Heiss (0) showed that 
rows spaced 21 inches apart gave higher yields than 7 and 14, or 28 to 1~2 inch 
rows. Tho weeds wor..: not control led in tho 7 and 14 inch dri 1 led rows o;,cept for 
harrowing when plants worn smt:lll. Higgins (10) in Now York controlled all woods 
and obtained progressively higher yields in narrower row spacing with row widths 
of 8, 12, 16, 24 and 32 inches, However, in spite of the higher yields that can 
apparently be obtained in the Corn Bolt by closer spacing, farmers in that area 
like to use a wider width similar to that used for corn. Row widths in tho 
South generally range from 36 to 42 inches and there is considerable indication 
that tho wider spacing will generally give y!clds equal to narrower spacing 
under southern conditions (4). Apparently the lush and heavier growth of tho 
long season varieties used in the South is able to uti lizo all the area oven 
when rows arc spaced 36 inches or more apart. 

EXPERIMENTAL METHODS 

This experiment was conducted on sassafras sandy loam of medium fcrti lity at 
the Eastern Virginia Research Station located in tho Northern Coastal Plain. 
Tho experiment was initiated in 1951 with two varieties th:1t 1 1.Jr; ;:1:.-nLd 
at four different dates (May 20, June 5, June 20 and July 5); at throe row 
widths (12, 24 and 36 inches); and at throe different rates (6, 12 and 10 scads 
per foot). 

Tho experiment was revised in 1952 and continued through 1954 with ono additional 
date (May 5). Tho actual dates of planting varied a few days from year to year 
duo to weather conditions. The seeding rate was also abangod in 1952 to 3, 5 
and 7 pocks per aero, This rate of planting was adjusted each year to equal a 
bean size of 16,5 grams per 100 beans which is tho average seed size for S-100 
and Ogden soybeans grown at throe locations in Virginia over several years. 

Two varieties wore used throughout tho experiment - Ogdon, a full season variety 
that is perhaps tho most commonly grown variety in the area; and S-100, an 
earlier variety that is grown on a large acreage in tho region, These two 
varieties probably comprised 90% of tho acreage in tho surrounding area at tho 
beginning of this experiment. All scad was treated with a fungicide and inoc-
ulated just prior to sooding. 

[Zach plot was 12 foot wide and 20 foot long, thus tho 1-foot spacing included 
12 rows; the 2-foot spacing included 6 rows and tho 3-foot spacing included 
4 rows per plot, Six rows, each 20 foot long, wore harvested from the 1-foot 
spacing; throe rows from tho 2-foot spacing and 2 rows from tho 3-Fcct ::;,,~c!11':: 
for each replication. 
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~~ch v: riJty wcs pl2ntJ~ ~ith four rarlications in~ split-split block dssign 
with dc:tJs as whole plots, row widths a~ sub-plots, and rats of sesding 2s sub-
sub-plots with complete randomization of all treatments within blocks.* 

The :.:;ntire arcc: for the cxperim~:mt was plowed in late winter and fallowad until 
time for seeding. All weeds were controllcd in the fc:llowcd land prior to seed-
ing. Just prior to each seecling date, fertilizer (600 pounds of 0-14-14 per c:cro) 
w2s cpplied uniformi ly over the block to be seeded and disked-in followed by 
slight leveling. Rows wero marked with a hand marker, then opcn.3d with c: gurdon 
push plow and soadod by hand. The seed was covered with a garden push plow 
.::quippcd with two who.els and two hoes to straddl.c thc row, thus covcring the 
seed without moving the soybeans. Since yield as c:ffected by row width, rate 
of planting and dat.c of planting was tho main object of the study, weeds wore 
complet.cly control led by timely cultivation and hoeing. The two and three foot 
rows ware cultivated with tractor mounted equipment. A small hand plow was used 
to cultivc:te the one-foot rows when tho beans wore small. Latcr hoes wore used 
to kc;.;p the: c:i rca free of compc tit i vo weeds. 

Considcrc:blc potential dc:magc was caused in some years by insects including the 
grcon clover worm, Mexican bean bcotlos, corn oar worms, army worms, grasshoppers, 
blister beetles, and lcafhoppers. Damage from insects was minimized by use of 
Dilan in 1952 and 1953, and Malathion in 1954. 

P.11 plots were harvested when the beans from cuch date of planting wor-J matur..:: 
using a sm2ll garden tractor equipped with a mower b12dc. There was no notice-
able loss of boons during harvesting and threshing. 

Dat2 were col lccted for each of the following: Maturity date, plant height, 
lodging, seed yi~ld, scad size, seed quality, and oil and protein content of 
the seed. The methods used in obtaining the date were as follows: 

Muturi ty d:ite - ;,lumber of doys aft.::!r seeding when most of the pods wer.c dry. 
Height - Distance in inches from the ground level to the highest point of the 

mature p I unts. 
Lodging score -Rat~d ~t maturity on a scc:lc of I to 5: I =most plants erect; 

5 =all plants down. A scale of I to 7 wos used in 1951. 
Seed ;i.cld ~Air-dried, threshed plot weights converted to bushels per acre. 
Sood ~.izc - Height of 100 seeds, in grams. 
Seed quality Scor.c - Rate on a scale of 1 to 5: 1 =very good; 5 =very poor. 
Chemical analyses - Di I and protein content of the seed was determined JS 

percentage on a moisture-free basis. Iodine number was obtained for 
1951 only. 

* All statistical treatment of the data was by the Statistical Laboratory, 
Virginia Agricultural Experiment Station of the Virginiu Polytechnic Institute. 
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RESULTS 

Rainfall and Temperature 

There was considerable variation in both annual rainfall and rainfall distribution 
during the growing season for the four years of this experiment. The annual 
rainfall over the last 35 years at Harsaw has averaged 41,6 inches. The total 
annual rainfall for the four years of this experiment was respectively 38.8, 
42.3, 35,3 and 28.4 inches (Appendix Table 1). The average precipitation during 
the growing seasons, 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, respectively. 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 

Adequate stands were obtained from al 1 dates of planting with both S-100 and 
Ogden. llowever, due to the excessive dry seasons in 1953 and 1954, the June 
and July seedings had slightly poorer stands than for the May seedings. 

The actual stand counts (Appcndi)( Table 2) for 1952-54 average show a wide range 
(from l.5 to 16.3) in number of plants per foot depending upon seeding rate, row 
width and date of seeding. However, differences in stand due to date of planting 
were not considered as sufficient to materially affect performance of the two 
varieties. 

Seed Yield 

The wide variation from year to year and the average yield performance of both 
S-100 and Ogden when seeded at different dates is shown in Figs. 2 and 3, No 
definite correlation can be made between climatic factors and performance of 
the soybeans for different dates of seeding and years. The seasonal average 
yields of S-100 were 28.0, 19.8 and 15.4 bushels per acre, respectively, for 1952 
through 1954 and Ogden yields were 29.J, 13. 1 and 13. 1, respectively, for the 
same years. Each succeeding year after 1952 had less rainfall, and yielded, on 
the average, significantly less than the preceding year. These low yields in 
1953 and 1954 arc apparently due to both inadequate rainfal 1 and poor rainfall 
distribution. 

In spite of tho wido differences in performance from year to year, the general 
trend for both varieties was production of maximum yields at the second or third 
planting date, and progressively lower yields from later seedings. This tendency 
for lowered yields from very early or late planting agrees, in general, with 
data by other workers (l, 3, 5, 6, 11). However, the general trend is not an 
indication of the year to year results. One exception to this general trend for 
lowered yields ·from very early or late plantings appears, at first, to have been 
obtained in 1951 whon significantly lowcreyields were obtained for each succes-
sively later seeding for both S-100 and Ogden. However, no early (May 5) plant-
ing dote was included and conclusions on possible yields from an early seeding 
were not determined. However, the reduction in yield for eoch later planting is 
more pronounced thon in the following yeors. 

One other exception to this generol trend of lower production for later seedings 
wos the 1954 Ogden production. The overage yield from tho fourth {June 20th) 

-4-



100 

100 

100 

Fig. 

10 20 31 10 20 30 IO 20 31 
MAY JUNE JULY 

10 20 31 10 20 30 10 20 
MAY JUNE JULY 

10 20 31 10 20 30 10 20 31 
MAY JUNE JULY 

10 20 
AUGUST 

10 20 
AUGUST 

31 

31 

31 

20 30 
SEPTEMBER 

IO 20 30 
SEPTEMBER 

30 

10 20 30 
SEPTEMBER 

10 20 
OCTOBER 

10 20 
OCTOBER 

10 20 
OCTOBER 

10 20 
OCTOBER 

5 

31 

5 

4(/) 

31 

5 

31 

31 

"' I 
(.) 
;;!;; 

1 - Daily precipitation, and maximum and minimum daily temperatures during 
the growing seasons of 1951 to 1954. Warsaw. 

-5-



34 

~ 26 .... 
IC 

~ 
IC 22 .... 
Q. 

~ 
~ 18 
VJ 
:::> ., 
0 
...J 

"' ;:: 

14 

10 

MAY 5 MAY 20 JUNE 5 JUNE 20 JULY 10 

PLANTING DATE 

Fig. 2 - Effect of date of plantii19 on 
yield of S-100 soybeans - 1951 to 

1954. Warsaw 

24 

MAY 10 MAY 25 JUNE 10 JUNE 25 JULY 10 
PLANTING DATE 

Fig. 4 - Effect of row width and date of 
planting on yield of Ogden soybeans 

Average 1952-54. Warsaw 

MAYIO MAY 25 JUNE 10 JUNE 25 JULY 10 

PLANTING DATE 

Fig. 6 - Effect of rate and date of plant-
ing on yield of S-100 soybeans -

Average 1952-54. Warsaw 
-6-

~2 .... 
IC 
~ 
IC 22 ..... 
Q. 

VJ 
...J 
~ 18 

i 
9 14 
..... ;:: 

MAY 5 

1952-54 

MAY20 JUNE 5 JUNE 20 
PLANTING DATES 

Fig. 3 - Effect of date of planting on 
yield of Ogden soybeans - 1951 to 

1954. Warsaw 

"' fi 22 
c 
IC 
~ 20 
VJ 

;;l 18 
:r 
VJ 
:::> 
~ 16 
Q 

d 14 ;:: 

MAY 10 MAY 25 JUNE 10 JUNE 25 JULY 10 
PLANTING DATE 

Fig. 5 - Effect of row width and date of 
planting on yield of S-100 soybeans -

Average 1952-54. Warsaw 

~ 24 
~ 
IC 22 
"' Q. 

~ 2 ..... :r 
VJ .e 18 

Q 

;;j 16 
;:: 

14 

MAY 10 MAY 25 JUNE 10 JUNE 25 JULY 10 

PLANTING DATE 

Fig. 7 - Effect of rate and date of 
planting on yield of Ogden soybeans -

Average 1952-54. Warsaw 



planting was significcntly higher than yialds from tho othor four plJnting d2tes, 
Jnd tho avaraga yiald from the July 5 seeding w2s not siginficantly diffarant 
from the first thrua dates of planting. No complctaly satisfactory cxpianntion 
can be given for this yield pcrformanca of tho Ogden variety which is so diffarant 
from prJvious yacrs and from tho S-100 purformancc in 1954, but it is app2rantly 
associ2tad with tho moistura-tomparaturo ralationship. Ona of tho f2ults with 
Ogdan is its excossiva shedding of flowers during hot dry periods. Tho pl2nts 
grown from early soJdings possibly produced most of their flowers during periods 
of stross cnus..;d by lovJ mcisturo .::nd high tompcrciturcs which would c:Jusc many 
flowers to drop. In addition, tho land on which thesa experiments ware planted 
was plowed in late winter and fallowed unti I planting time. Al 1 wucd growth 
was control lad during the fallowed period, Thus tho aracs whore seedings were 
made at the later dates generally had rather favorable moisture at planting 
time in spite of the low rainfal 1. Under farm conditions, aspaci2lly where 
soybeans follow a smal 1 grain, tho !2nd would contain much lass moisturv end 
germinotion would bo much poor;.:;r ond possibly d'-'l2y0d unti I .:i rain \f.JcJS r..;c'-'iv'-'d. 
Violds would generally have ba;,:;n lower under f~rm conditions than ware obtain;.:;d 
in th.ase J):perim,;nts. 

Under th0 conditions of thaso experiments with both S-100 and Ogdan VJriatics, 
the best scuding dates on the average for maximum yields appear to be Jpproxi-
mctaly May 20, but 15 days corlier or later did not approciobly clt;.:;r yields. 
However, extremely late (July) planting govc c0nsidcrably lower yi~lds than 
oarlicr soedings for both vari.atics in all yccrs ;.:;xcept the 1954 yiclcls of th-.: 
Ogden variety. Ogden tended to maintain on the av.aragc o higher pcrccntcgc 
of cptimu~ production for 1.:itc s;,:;eding than the S-100 variety. On the other 
hand, tho year to year vari3tions were so gr'-'at that average yields wore no 
indication of performance that might be obtained in a given year. 

The 1952-54 average yield of S-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 bushels) but there was no significant difference in average yields of 
the Ogden variety for different row widths, However, Ogden did give a date 
x width interaction with early seedings favoring 36 inch width and later seedings 
favoring closer spacing (Fig, 4). The yield of the 36 inch width of S-100 was 
appreciably reduced below closer spacings at the two last dates of planting 
(Fig. 5). But in spite of the higher yields for closer sp<,cing of the later 
seedings, both Ogden and S-100 yielded appreciably less for the. July seeding 
than for earlier dates of planting regardless of row width. 

The 5 and 7 peck rates of seeding of the S-100 variety yielded significantly 
more (21.5 and 21.6 bushels, respectively) than the 3 pecks per acre (20. 1 
bushels) for the 1952-54 season average; and also yielded more for four of the 
five seeding dates (Fig. 6). There was no significant difference between the 
two higher seeding rates. The Ogden variety averaged 20.7, 20.6 and 20.2 bushels, 
respecitvcly for the 3, 5 and 7 peck rates with a significant difference in favor 
of the 3 over the 5 peck rate. However, there was a date x rate interaction 
with the thrc8 earlier seedings favoring lower rates and the two later seedings 
giving more yields for heavier seeding rates (Fig. 7). 
Under tho conditions of theso c;cpcrimcnts, the lower rate of seeding (3 pecks 
per acre) of Ogden gave higher yields for all seedings up unti 1 early June, 
but a heavier rate of 7 pecks gave increased yields for late June and early 
July seedings. A 5 peck rate was most suitable for S-100 regardless of seeding 
date. 
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The height variations from season to season (1951 to 1954) for S-100 (Fig. 8) 
arc more or less correlated with total rainfall and rainfall distribution 
(Fig. 1). The seasonal height of Ogdon was not so closely correlated with 
moisture supply, especially in 1954, as was the case with S-100 (Fig, 9). 
Apparently, the decreased yields for earlier seedings of Ogden in 1954 as 
compared to later seedings, possibly duo to excessive flower shedding, did not 
restrict the plant height to the same extent that was obtained with the better 
seed set in earlier years. 

However, the maximum heights wore obtained for both S-100 and Ogden for the 
second or third planting date in all years except for 1951. This information 
agrees in general with data by other workers (3, 9). No early seeding was 
included in 1951 and the height that would have been obtained for an early May 
seeding in this year cannot be determined. 

The wider row spacings of both S-100 and Ogden each produced for the 1952-54 
averages significantly taller plants than the narrower spacing. Actual heights 
for 12, 24 and 36 inch widths were 26.5, 27.5 and 29.2 inches, respectively. 
The 1952-54 average heights for tho 12 and 24 inch spacings of Ogdon were sig-
nificantly shorter than tho height of tho 36 inch spacing, namely 28,2 and 28,3 
as compared to 29.3 inches. 

However, differences due to width of row were small as compared to diffcrcnca 
due todaL.!of planting (Figs. 10 and 11). There was a significant difference 
in favor of increased height of S-100 for tho 36 inch spacing over both narrower 
spacings at tho first three planting dates and both the 36 and 24 inch spacings 
produced tal lor plants for all planting dates than tho 12 inch rows (Fig, 10). 
Tho plants in tho wider rows (36 inches) of Ogden were significantly taller 
than plants in the narrower rows for the first three seeding dates (Fig. 11), 
but there was no significant difference in heights between the 24 and 36 inch 
widths at the two later dates of planting. Plants of both varieties were appar-
ently more competitive in the wider rows when plants were actually closer spaced 
in tho row. 

The 3, 5 and 7 pecks per acre seeding rates produced for S-100 and Ogdon, 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 case of S-100 wore accounted for by the 1st, 4th and 5th dates cf seeding 
with no differences in height at the 2nd and 3rd seeding dates (Fig. 12). Each 
lower rate of seeding produced shorter plants for all dates of planting for Ogden 
(Fi9. 13). P.pparcntly the height of the Ogden variety with its more profuse 
vegetative growth, was affected more when crowded in the row than was the case 
with s-100. 

Lodqing 
There was considerable lodging in 1951 but little during the last three years 
of the experiment (Appendix Tables 3 and 4). In 1951 when planting rate was 
based on number of seeds per foot regardless of row width, more lodging was 
obtained for both S-100 and Ogden with closor spacing in the row. There was 
little difference in 1951 between the two and three foot row spacing, but 
increased lodging was produced at the one foot row spacing regardless of seeding 
rate. The two earliest plantings gave increased lodging over the late June and 
early July seedings for S-100. On the other hand, Ogden lodged less for June 
seedings than those made in late May and early July. 
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There was more lodging from 1952-1954 for tho wider row spacings and heavier 
planting rntcs. Tho closer spacing of plants in the row tGndod to produce more 
lodging, regardless of width of row. Tho three pecks per acre rate gave no 
appreciable lodging for any date of pl~nting or row width for either variety. 

The earlier seeding dates tended to lodge more than later dates although none of 
the seedings produced excessive lodging. The shorter growth that was produced at 
the last two dates of planting was apparently one of the main reasons for little 
lodging for thos;:: two later dates of seeding. Mo lodging was obtained during 
the throe years, 1952-54 for tho late Juno seeding of S-100 and early July se-=:ding 
of Ogdon regardless of seeding rate or row width. 

Sccd Size 

The average seed size of S-100 and Ogden soybeans for 1952 to 1954 was not 
materially affected by rate of seeding, row width, or date of seeding, except for 
one planting date (Appendix T~ble 5). The last average seeding date (July 9) 
produced beans of a smaller size for Ogden but showed no effect on seed size of 
S-100. An early frost in two of the 3 years caused premature ripening and is 
undoubtedly the main cause of the smaller beans for tho last planting of Ogdon. 

Seed Quality 

There was no consistent difference in seed quality of either S-100 or Ogden for 
1952-54 due to rate of seeding or row width (Appendix Table 6). The date of 
seeding for the first four dates did not show any consistent effect on seed quality 
but seed from the last date of planting was definitely poorer than for earlier 
plantings for both varieties. Huch of this poor quality for late plantings was 
apparently due to immature seed, especially in the case of Ogdon. 

Chemical Analysi~ 

The average protein content of the seed of both S-100 and Ogden for 1952-54 was 
not noticeably affected by date of planting (Table 1). Differonccsdue to row 
width and seeding rate were not determined. 

Table 1. Oi 1 and protein content, and iodine number of two 
soybean varieties - average 1952-54, Warsaw 

S-100 Ogdon 
~~~-----------------------Iodine nQ. 

Planting Dato Oi 1 Proto in of oil" 0 i l Protein 
% % % % 

May 10 19 I l 4J.8 130.4 20.7 42.6 
May 24 19.2 43.2 130.6 20.3 Lf2. 5 
Juno n 19.2 Lf2. 2 13 l • l 20.2 41. 6 0 

June 23 19.5 42.8 133.0 20.4 41. 0 
July 9 18.4 43.9 135.4 18.9 41. 7 

;'( 1952 only. 
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Date of planting did not materially affect oil content of tho sood for the 
first four planting dates but u lower oil cont2nt wus obtain:.;d for tho lust 
pl2nting date for both varieties. This agrees with dato obtoincd by Feaster (2). 
Immaturity and lower quality seed from lCJtor plantings is suggested as probably 
the main factors responsible for lower oi 1 content, 

Iodine number was determined only for tho 1952 crop. Doth varieties gave a 
progressively higher iodine number for later plantings. 

Date of Maturl!Y 

Maturity of soybeans is affected by day length, temperature, moisture and damage 
to or loss of leaves caused by early frosts or other factors. In those exper-
iments, the S-100 variety matured in 139 days when planted on May 10 ond in 119 
days when planted July 9 (Table 2), A delay of 60 days in planting thus delayed 
maturity 20 days, Ogden, for the same planting dates, was delayed 26 days by 
60 days later planting. However, if we omit tho last date of plunting and only 
consider May 10 to June 23, a delay of 44 d~ys in planting delayed maturity 25 
days for S-100 and 22 days for Ogen. The Jato frosts in two out of three years 
apparently was the primary factor in delaying maturity of the July planting and 
had a greater effect upon S-100 than 6gden. Under the conditions of this exper-
iment, S-100 and Ogdon arc delayed approximately an equal time when planting date 
is delayed although this delay is not equal for different years or different dates 
of planting. 

Table 2 Number of Days from Seeding to Maturity for Two Soybean Varieties 
Plante~ at Different Dates - Average 1952-54, Warsaw, Va. 

Variety Length of Growing s .. rnson t 1hc;n Plantc;d on -
May 10 May 24 June 8 June 23 July 9 ----

S-100 139 130 121 1 J l~ 119 
Ogden 161 154 148 139 135 

SUMM/\RY 

The initii'll c;cpcrimcnt was startcJ at 1.1 ursaw in 1951 with two soybean varieties, 
S-100 and Ogdon. Seedings were made at 15 day intervals from May 20 to July 5, 
Three row spacings (12, 24 anJ 36 inches) and three rates of socJing (6, 12 and 
18 soocls per foot) were included for each date of planting. Tho oxperimont wns 
revised in 1952 and continued through 1954 - ono additional planting elate (May 5) 
was adclocl, and tho planting rate was changed to 3, 5 and 7 pocks por acre. 

The following factors wore studied: seed yield~ plant height, lodging, maturity 
elate, seed size, seed quality, oil and protein cont~nt, ~ncl iodine number. 

Seed yields varied considerably from year to year, Yields wore especially low 
in 1953 and 1954 duo to low total rainfall and poor rainfall distribution, High-
est seed yields were generally obtained at the second or third Jato of planting 
and progressively lower yields were obtained for later seedings. Late June anc'. 
early July planting materially rcclucecl yields of S-100 for all four years of 
tho experiment, and produced lowered yields of Ogdan in three out of four years. 
Season and elate of planting had appreciably more effect on soocl yields than any 
other factors studied, 
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Both S-100 and Ogden gave higher yields at late planting dates for the one and 
LWO foot row spacings than for the three foot spacing. Tho wider spacing (36 
inches) of Ogden gave increased yields over closer spacings at early planting 
dates. 

The throe pocks per aero seeding rate gave increased yields of Ogdon for May 
seedings but the heavier seven pecks gave increased yields for late June and 
early July planting dates. Highest yields of S-100 ware obtained with the five 
and seven pock rate regardless of seeding date. 

Maximum heights were obtained at either the May 20 or June 5 planting date for 
both varieties in all four years, with progressively shorter plants for late 
seeding. Season and date of planting had considerably more offocton height than 
any other factors studied, Tailor plants wore produced on the average in the wider 
wider rows of Ogden regardless of planting date. The 36 inch sp2cing of S-100 
produced tailor plants for early seeding but was not different from tho 24 inch 
spacing at tho last two seeding dates. ~ach lower rate of seeding produced 
short8r plants for all dates of planting of Ogdon, and for the 1st, 4th and 5th 
planting dates of s-100. 

Lodging was heavier for both S-100 and Ogden in 1951 with closer spacing of plants 
in the row and closer spacing of rows. Both wider rows (consequently closer 
spacing in tho rows) and heavier seeding rates caused increased lodging for both 
varieties from 1952-54. The earlier seeding dates tended to lodge more thnn 
late dates, Little lodging was obtained for late June and early July sc3dings. 

Maturity date was retarded approximately 1 day for each 2 clays later planting 
of S-100 and 1 day for each' 2 1/2 days later planting of Ogden, but tho amount 
of delay varied from year to year and also from one planting date to another, 

Sood size was not affocotod by date of planting, rate of planting or row wit!th 
~'x~~t the l~st pl~nting of Ogdon was smaller than for other seeding dates, 

Seed quality showed no consistent differences duo to row width or rate of seeding. 
The July seeding produced a lower quality of seed than was produced for earlier 
seedings. 

Protein content of the seed was not affected by planting date. Oil content of tho 
seed was not appreciably affected by tho first four planting dates, but a lower 
oil content was obtained from the last planting date for both S-100 and Ogdon. 

Iodine number was progressively higher for later planting dates. 
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.1\ppendix Table 1 Precipitation by months for the yaars 1951-54, \'!arsaw 

Year 
1954 

'i'\ 
Month 1951 1952 1953 Mean 

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 

darch 2,68 3.99 4.38 2.86 3.78 

Apri I 3. 07 4.67 3.31 2.08 3.32 

May 3. 04 3.28 4.25 3.58 3.35 

June 4.66 2.92 1.40 0.52 4. 19 

July 5,23 2,62 1. 33 2.60 4.56 

August 2.91 2.61 4.73 3.29 L~. 61 

September 2.68 3.44 1.50 0.63 2.76 

October 2, 19 2.53 2. 77 2.21 3,09 

Movernbzr 5,27 4.58 1. 76 2.67 2.54 

Dcccmbzr 3,87 3 ,46 2.68 2.93 3.09 

Total 38.76 42.31 35,33 28.42 41,63 

* Based on average for 35 year period, 
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Appendix Table 2 Stand counti: of S-100 and Ogden soybean varieties -
average 1952-54, \!arsaw, Virginia 

Seeding S-100 Variet}:'. Ogden Vari ct}:'. 
rate Row spacing Row spacing 
Pecks/a l ft. 2 ft. 3 ft. Avg, ft, 2 ft. 3 ft. Avg. 

Planting Date - May 10 

3 2.4 4.4 6.2 4.2 2.7 5.6 7.5 5.2 
5 3.3 7. l 10.6 7.0 4.0 8.o l l. 7 7.9 
7 4.8 10.9 15.8 10.5 5.8 11. 0 16.3 11 • 0 

Avg, 3,5 7 .4 10.9 7.2 4.2 8.2 11. 9 8. l 

Planting Date - May 24 

3 2.3 4. 3 6,5 4.4 3.4 4. 7 8.o 5.3 
5 3.6 7. 1 lo. 1 7.0 4. 2 7.7 12. 1 8.0 
7 5,3 9.7 13.7 9.6 6.4 12.8 16,3 1 l. 8 

Avg, 3.7 7. l 1 o. 1 7.0 4. 7 8.4 12. 1 8,L} 

Planting Date - June 8 

3 2.2 3,9 5,7 4.0 2.4 4. 5 7.0 4.6 
5 3,7 6,4 9.2 6.4 3.9 L: .• 5 10.7 6.4 
7 4.2 8.4 13.7 8.7 5.7 l l. 0 ls. l 10.6 

Avg, 3,3 6.2 9.5 6,3 4.o 6.7 10.9 7.2 

Planting Date - June 23 

3 1. 5 2.3 3.9 2.6 l. 8 3,5 4.6 3,3 
5 2.4 4. 2 5,8 4. 1 2.7 5,6 7.3 5,2 
7 3.3 6. 1 8.5 6,0 3.6 7.6 10.3 7.2 

Avg. 2.4 4.2 6. 1 4, 2 2.7 5.6 7 ,4 5,2 

Planting Date - July 9 

3 1 • 8 3.3 5,0 3 ,l} 5,2 3,7 5. l 3.7 
5 3. l 6,3 6.8 5.4 3. 1 6.2 9.2 6,2 
7 3,6 8,3 11.6 7.8 4.9 8,l} 12,6 8.6 

Avg, 2,8 6.0 7.8 5.5 3 .4 6. l 9.0 6,2 

.. k Plants per foot, 
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AppGndix Table 3 Lodging* of S-100 and Ogden soybeans, Harsaw, 1951 

S-100 Ogden 
Planting rate Row width Row width 
(beans/ft,) I ft. 2 ft. 3 ft. Avg. ft. 2 ft, 3 ft. Avg, 

Planting Date - May 22 

6 2, 1 1. 0 1. 0 1. 4 1. 0 1. 0 1 • 0 1. 0 
12 4,0 3.0 1.9 3,0 3.0 1. 2 I, 0 1.8 
18 6.8 4,2 3,0 4. 7 4.7 2.0 1 • 0 2,6 
Avg. 4. 3 2.7 2.0 3,0 2.9 1.4 1. 0 l. 8 

Planting Date - June 12 

6 3,0 1. 0 1 • 3 1 • 8 1. 0 1 • 0 1 • 0 1. 0 
12 4.8 2.5 3,0 3 ,L} 1. 7 1. 0 1. 0 1. 2 
18 5,5 3. 8 4.0 4.4 4.2 1 • 3 I. 0 2.2 
Avg, 4.4 2.8 2,8 3,3 2.3 1 • 1 1. 0 1 • 4 

Planting Date - June 22 

6 1. 8 1. 3 1. 0 1.4 1. 0 1. 0 1. 0 1. 0 
12 3,3 1.3 1.8 2. 1 2.0 1. 2 1 • 0 1.4 
18 5.4 3,3 3,5 4. l 3.0 I. 7 1 • 5 2. 1 
Avg. 3,5 2,0 2. 1 2.5 2.0 1. 3 I. 2 1. 5 

Planting Date - July l l 

6 1. 0 1.0 1 • 0 I. O I. 0 1. 0 I. 0 I. 0 
l 2 1. 5 1. 0 l. I I. 2 3.0 1. 5 1 • 2 I. 9 
18 4.0 1 • 3 1 • 3 2.2 5,3 I. 7 I. 7 2.9 
Avg, 2.2 1 • 1 1 • 1 1. 5 3. I 1 , L} 1. 3 l. 9 

* Based on a relative scale of 1 to 7 - very good; 7 = very poor, 
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-·· Appendix Table 4 Lodgingn of S-100 and Ogden soybean variGti~s 
average 1952-54, Warsaw 

Seeding S-100 Ogdon 
rate Row spacing Row s1Jac i ng 
p3cks/a 1 ft. 2 ft, 3 ft. Avg. ft. 2 ft. 3 ft. Avq. 

Planting Date - May 10 

3 I • 0 I. 1 l. 0 1. 0 l. 0 I. 0 1. 0 1. 0 
c; I. 0 1.4 1. 5 I. 3 l. 0 I. I J. l+ 1. 2 "" 7 l • 3 1.4 I. 6 1 • L:. 1.4 I. 9 1. 8 1. 7 

Avg, J • l l. 3 l .4 l. 3 1 • l 1.4 1.4 1. 3 

Planting Date - May 2l} 

3 l. 0 l • J l. 0 J. 0 1. 0 j. 0 I. 0 I. 0 
5 l. l 1 • 5 1. 9 1. 5 l. 0 I. 1 1.4 1. 2 
7 l • 5 2. 1 2.4 2.0 l • 9 1. 6 1. 6 I, 7 

Avg, l • 2 l • 6 l. G l. 5 l • 3 1. 0 l. 3 J • 3 

Planting Date - June 8 

3 l. 0 1. 0 1. 0 1. 0 l • 0 l. 0 I. O l. 0 
5 I. 0 I. l J. 6 I. 3 I. 0 I • I 1.1-!· l. 2 
7 I. 8 I. 9 2.4 2,0 I • 3 1. 3 2.0 I. 5 

P..vg' I • 3 I • 3 I. 7 1,4 1. I l , I I , 5 I • 2 

Planting Date - Junc 23 

3 1.0 1. 0 I. 0 I. O 1. 0 1. 0 J. 0 I. 0 
5 1. 0 1. 0 I. 0 I. 0 I , 0 1 • 0 1. I I. 0 
7 l. 0 l. 0 I. 0 1. 0 l. 2 1 • 3 1. 3 l. 3 

p., vg • I, 0 l • 0 I. 0 1. 0 1. I 1. J l. l 1. I 

Planting Dute - July 9 

3 I. 0 l. 0 1. 0 1. 0 l. 0 l. 0 I. 0 1. 0 
5 1 • 1 l. 0 l. 0 1 • 1 1. 0 1. 0 1. 0 l. 0 
7 I .8 1 • l 1. I I • 3 I. 0 I. 0 l. 0 I. 0 

P..vg. I. 3 1. 0 I. 0 1 • 1 l. 0 I. 0 l. 0 1. 0 

* Based on a scale of 1 to 5 - I =all plants nearly ~rcct; 5 =all plants 
nearly prostrate. 

- l 7-



Appendix Table 5. Seed s i ze~·~ of S-100 and Ogden soybeans 
average 1952-54, Warsaw 

Sc0ding S-100 Varieti'. 09den Variet}:'. 
rate Row spacing Row spacing 
(peeks/a) I ft. 2 ft. 3 ft. P.vg. I ft. 2 ft. 3 ft. Avg. 

Planting Date - May 10 

3 14. 3 14.2 15.4 14.6 15.8 15.9 15.9 15.9 
5 l L}. 5 15.5 15.4 1 5. 1 16.2 16. I 16.3 16.2 
7 IL}. 3 14.8 15,3 14.8 16.2 16,2 16.4 16.3 

Avg. 14.4 14.8 15 • L} 14.8 16. 1 16. I 16.2 16. I 

Planting Date - May 24 

3 14.4 14.9 14.9 14.7 16.6 16.3 16.7 16.5 
5 14.6 JL},4 15. 1 IL}, 7 16.6 16.7 16,5 16.6 
7 l l}. 2 14.6 15.3 14.7 16,5 16.3 16.4 16.4 

Avg. 14.4 14.6 15. I 14.7 16.6 16, L} 16.5 16.5 

Plnnting Date - June 8 

3 14. 1 14. 3 14.7 14.4 15.8 16.0 16.5 16. I 
5 13,9 14.2 14.6 IL}, 2 15,8 15.9 16. 6. 16. 1 
7 14. 3 14. I 14.4 14. 3 16, I 16.2 16.3 16.2 

Avg. IL:., 1 1L~.2 14.6 14.3 15.9 16.o 16.5 16. 1 

Planting Date - June 23 

3 14.6 14.7 15.3 14.9 15.3 15.5 15.9 15.6 
5 14,L} 14.2 14.8 14.5 15.7 15,6 15,9 15.7 
7 ll},4 13,9 14.8 IL},4 16.0 15.6 15.6 15.7 

P.vg. 14.5 14.3 15.0 14,6 15.7 15.6 15.8 15.7 
Planting Date - July 9 

3 14.7 14.5 14.8 l L}, 7 13.9 13,5 13 .4 13.6 
5 14.3 14.2 14.6 14,L} 13.2 13.5 13,5 13.4 
7 13,8 14.5 14.7 14. 3 12.9 13.2 13,5 13. 2 

,l\vg, IL}, 3 14.4 14.7 14.5 13.3 13.4 13,5 13.4 

,·~ Grams per 100 seeds. 
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Appendix Table 6. Seed quality* of S-100 and Ogden soybean varieties 
average 1952-54, Harsaw 

Seeding S-100 Varict).:'. 09den Varict).:'. 
:·ate Row spacing Row spacing 
(pecks/ J) l ft. 2 ft. 3 ft. Avg, ft. 2 ft. 3 ft. /\vg. 

Planting Date - May 10 

3 1. 9 2. 1 2.0 2.0 1 • 6 l. 9 2,0 1.8 
5 1 • 7 2,2 1 • 8 l. 9 2.2 2. 1 1. 7 2.0 
7 2.0 1. 9 2.2 2.0 l. 9 2. 1 2. 1 2. l 

Avg. 1. 9 2. 1 2,0 2.0 1.9 2. 1 1. 9 2.0 

Planting Date - May 24 

3 1 • 7 l. 6 1. 5 l. 6 2.0 l. 5 1. 6 1. 7 
5 1. 8 1. 5 1. 5 l. 6 2.2 l. 8 l. 8 1. 9 
7 l. 8 l. 5 2. l 1. 7 2.4 2.0 2. l 2,2 

Avg. l. 8 l • 5 l • 7 l. 6 2.2 I. 8 l. 8 1. 9 

Planting Date - June 8 

3 2.0 l. 9 l. 8 1 • 9 1.9 2.0 2.2 2.0 
5 l. 5 I. 8 I • 7 l. 7 l. 9 2.0 2. l 2,0 
7 l. 7 l. 9 2.0 1. 9 2.3 2.3 2. 1 2.2 

Avg, I. 7 l. 9 l. 8 I. 9 2.0 2. 1 2. I 2. l 

Planting Date - June 23 

3 1. 8 l. 6 I , 8 1 • 7 l. 9 1.8 t.8 1 • 8 
5 J.8 1 • 7 l. 8 1. 8 1.8 l. 9 1. 9 1 • 9 
7 l. 8 l • 7 2.0 I. 9 I • 9 1.8 I. 9 1. 9 

Avg. l. 8 1. 7 1. 9 1. 8 1.9 l. 8 1.9 1.9 

Planting Date - July 9 

3 2.9 2.9 2.8 2.9 3.3 3,3 3.3 3,3 
5 2.9 2.9 2.6 2.8 3,3 3,3 3.3 3,3 
7 2.9 2.8 2.9 2.9 3,3 3.3 3,3 3.3 

Avg. 2.9 2.9 2.8 2.9 3,3 3.3 3,3 3,3 

* Oascd on a relative scale of l to 5 - l = very good; 5 = very poor. 
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Appendix Table 7, Yield in bushels p·er acre of S-100 and Ogden soybeans 
Harsaw, 1951 

S-100 Ogden 
Planting rate Row width n.ow width 
(beans/ft.) 1 ft. 2 ft. 3 ft. Avg. 1 ft. 2 ft. 3 ft. fwq. 

Planting Date - 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 26.4 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 34. 1 33.4 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 2L}. 6 24.9 24.2 
18 27.6 24.2 27.2 26,3 22.3 22.6 23 I 5 22.8 

P.vg. 27.6 26. 1 27.0 26.9 23.0 24.8 24. 5 23,7 

Planting Date - June 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,L:. 21.6 18,3 19,4 
10 22.4 24.3 21. 9 22,9 15.8 21.4 19.3 18.8 

Avg. 22.0 23.2 20.9 22.0 17.2 21. 6 17.3 18.6 

Planting Date - July 1 1 

6 10.8 7.7 7.3 8.6 12.0 1 o.4 7.6 10.0 
12 16.2 1 1 • 1 7.B 11 • 7 13.6 12.7 10.2 12.2 
18 15.2 13. L} 9.3 12.6 13. l 13 • 1 9,6 11.9 

Avg. 14. 1 1o.7 8, 1 1o.9 12.9 12. 1 9. 1 11 • 3 

Mean v i c 1 d s - s- 10 ol1 Mean Vic 1 ds - 1/ Ogden-
Plantin9 Date PI an ti nq Date 

4th 3rd 2nd 1st 4th 3rd 2nd 1st 
26.9 33.3 23.7 27.6 

.!.ld 22.4 JJ.tl 18.7 

Row \·1i dth Row Hidth 
3611 2411 12'' 3611 24" 1211 

22,L} 23,9 24. 1 19.6 20;0 21.4 

Sccding Rate Seeding Rate 
seeds/ft. 12 seeds/ft, 18 seeds/ft, 6 seeds/ft, 18 seeds/ ft. 12 seeds/ft. 

23.9 24. 1 20.3 20.9 
22.2 19.8 

(I ) The difference between any two means not underscored by the same 
line is significant at the 5% 1eve1. 
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·'· Appendix Table B. Yield" in bushels ~:r acr.: of S-100 ,3n-. 1 ,'grl,:;n Soyb .<ans 
average - 1952-54, Harsaw 

S-100 Ogden 
Sc;c;ding rate; Row spacing r\ow spacing 
(pecks/acre) 1 ft. 2 ft. 3 ft. Avg, 1 ft. 2 ft. 3 ft. /\vg. 

Planting Date - May 1 O 

3 22.2 21. 5 22.9 22.2 23.3 22.2 24.o 23.2 
5 24.5 24.6 23.9 24. 3 22.5 22.0 22.6 22, L:-
7 24.5 25. 1 23.7 24.4 21.4 21. 6 23. 1 22. 1 

/'wg. 23.7 23,7 23,5 23,6 22, Lf 21. G 23,2 22,5 

Planting Date; - May 24 

3 24.5 24. 3 24,6 24.5 22.3 23.2 24.8 23,5 
5 26.0 24.5 23,8 24.8 21.9 22,8 24. 1 22.3 
7 24.8 24.8 24.2 24.6 21. 6 21.6 22. 1 21. 0 

Avg, 25. 1 24. 5 24.2 24.6 21. 9 22.5 23,7 22.7 

Planting Date - June 8 

3 23. 0 21. 8 21.6 22. 1 22.3 23.6 23,6 23.2 
5 23 I 5 23. 1 21. 7 22.8 21. 8 22.5 22.8 22 I Lf 
7 23.2 22. 1 24.5 23.3 21.2 21. L:. 21. 9 21. 5 

Avg. 23.2 22.3 22.6 22.7 21.8 22.5 22.8 22,4 

Planting Date - June 23 

3 19.9 18.8 17.6 18.8 21. 0 21. 2 21. 0 21. 0 
5 20.9 21 I 1 19.5 20.5 21. 5 22.0 20. 3 21. 3 
7 21. 7 21. 8 19.2 20.9 22.0 22. 1 21 • 3 21. 0 

P.vg. 20.8 20,6 18.8 20. 1 21.5 21.8 20,9 21.4 

Planting Date - July 9 

3 13 I 4 13.5 12,6 13.2 l Lf, 2 12.9 11 I 0 12.7 
5 16.0 15.5 13. 1 14.9 14. 1 14.6 12.9 13,9 
7 16.6 15,6 13,5 J 5. J 15,5 14.5 12. I 14. 1 

Avg. 15. 3 14.9 13 • 1 14.5 14. 6 14. 0 12.0 13. 5 

'"'}:; /\n<Jlysis of variance table on pages 22 and 23. 
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Appendix Tab1c 8(Cont 1 d) Analysis of variance for yield of S-100 soybeans 
average 1952-SL.~, '.'arsaw 

Source of Degrees of Mean 
F-!_I variation f r3cdorn square 

Replications 9 48.224 6. 22;';-;'; 
Dates 4 40.9274 63. o8~'i""i'( 
Years 2 199.9982 257. 33;';-;'; 
Dates " years n 1. 5287 1. 97 u 

[rror (a) 36 .7757 

Row width 2 2.3504 17~ 07-,h': 
Row width x years 4 • 9119 6.62·;';-k 
Row width x dates ~ .2444 I. 77 u 
Row width x dates x years 16 • 1806 I • 3 1 

Error (b) 90 • 1377 

Rates 2 3.0506 27. 36-;';-;'; 
Rate x yo a rs 4 I. 0804 9.6g7n'C' 
Rates x elates n .3027 2.71-/(";': 0 

Rates x dates >< years 16 .2581 2. 3 b'••'• 
RGt<JS x row width 4 .2147 1.5:2 
Rates x row n • 0783 .70 0 

Rates x dates x row 16 • 0973 .G7 
Rc01tcs x dates x row x years 32 • 0260 • 23 

Error (c) 270 • 1115 

Total 539 

I/ ··k = Significant at 5% 
i':;'~ = Significant at 1% 

2/ The diffcrc~cc between any two means not underscored by 
the same line is significant at the 5% level. 

2/ Mean yields - bushels per acre-

Planting Dote 
E D c {\ 

14.4 20.0 22.5 23.6 

Year_ 
1954 1953 1952 
15.4 19.7 27.9 

Ro\'J Fi dth 

3611 2L}11 12" 
20.3 21. 2 21.6 

P1onting Rate 

3 pks. 5 pks. 7 pks. 
20. 1 21 • I} 21.5 

B 

24.6 
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Appendix Table 8 tont 1 ~ Analysis of variance for yield of Odgen soybean 
average 1952-54, l-!arsa\v 

Source 

P-.eplications 
Dates 
Years 
Dates x years 

Error (a) 

Row width 
Row x years 
Row x dates 
Row x dates x years 

Error (b) 

Rates 
Rates x years 
Rates x dates 
Rates x dates 
Rates x row 

x years 

Degrees of Mean 
freedom square 

9 3. l 003 
4 L~5.2367 
2 330.8912 
8 12.6824 

36 • 5050 

2 
4 
8 

16 
90 

2 
4 
8 

• 0518 
l.3900 
.8844 
• 0297 
• 1177 

F·lf 
6. 1 Lr;'>•'• 

89. 58··~·-
655. 23"'"' 
25. 1 ];·~·-

11 • 8 b'"'' 

8. 24·;'d: 
5. 72<'d: 

2.20 

Mean Yields - Bushels ecr 
Planting Date 

r. D c L. 

13.5 21.4 22.4 

Years 

1954 1953 1952 
13. 07 19.08 29.3 

--

Planting Rate 

7 pks 5 pks 3 

2/ Acre-

A 
22.5 

pks Rates x ro\.\5 x years 
Rates x dates x row 
Rates x dates x row 

16 
4 
8 

16 
x years 32 

270 

.3205 

.7812 

.5419 

.0703 

.0630 

.2082 

.0927 

.0846 

.0948 
20.2 20.6 20.7 

Error (c) 
Total 539 

l I * = Significant at 5% 
•'d• Significant at 1% 

~/ The d"1ffcrcncc b t t t d db th 1· c ween any wo means no un crscorc y e same inc 
is significant at the 5% level. 

B 

22.7 



Appendix Table 9. Height in inches of S-100 and Ogden soybeans 
\-la rs aw, 1951 

S-100 Ogden 
Planting rate Row width Row Width 
(b;:::ans/ft.) 1 ft. 2 ft. 3 ft. Avg, 1 ft. 2 ft. 3 ft. Avg, 

Planting Date - May 22 

6 47.0 41.0 40.0 42.6 35.0 36.2 36,2 35.8 
12 46.0 46.0 46.o 46.0 48.o 40.0 38.5 42. 1 
18 46.o 45.0 47.0 46.o 49.0 39.0 40. 5 42.8 

/'wg, 46.3 44.0 44.3 44.8 44.o 38.4 38.4 40.2 

Planting Date - June 12 

6 41.0 35.0 38.0 38.0 32.0 30.0 32.7 31. 5 
12 43.0 36.0 39.0 39.0 32.0 32.5 33.7 32.7 
18 42.0 40.0 40.0 40.6 35.5 34.2 35,0 34.9 

Avg. 42.0 3 7. I 39.0 39.3 33. I 32.2 33,8 33.0 

Planting Date - June 22 

6 33.0 32.0 34.o 33,0 32.0 31. 7 28.2 30. 6 
12 35.0 35.0 36.0 35.3 32.0 33.5 3 I. 7 32.4 
18 31 • 0 32.0 35.0 33.0 31. 2 33.7 34.7 33,2 

Avg. 33.0 33.0 34.0 33,7 31. 7 32.9 3 I • 5 32.0 

Planting Date - July I I 

6 24.o 22.0 22.0 22.6 26.0 21. 7 24.2 23. 9 
12 26,0 22.0 24.o 24. 0 29.5 26.0 27.5 27.6 
18 29.0 25.0 24.0 26.0 31. 2 27.2 26.2 28,2 

Avg. 26,3 23.0 27.3 24.2 28.9 24.9 25,9 26.5 



Appendix Table 10. Hcighe·~in inches of S-100 and Ogden soybean varieties 
~vcragc - 1952-54, Warsaw 

S-100 Ogden 
Seeding rc:itc Row spucing Row spacing 
(pecks/acre) 1 ft, 2 ft. 3 ft, Avg. I ft, 2 ft. 3 ft. 

Planting Dote - May 10 
... 28, 1 28,8 33.0 30.0 29.3 30,2 31. 9 ) 

5 28.8 30. 3 32.4 30.5 3 I. 0 30,l} 33.7 
7 30,0 30.5 32.6 3 l • 0 32,5 3 l. 6 33,2 

Avg, 29.0 29,9 32.7 30. 5 3 0, ~I 30. 7 32,9 

Planting Dute - May 24 

3 30.5 31. 0 33.8 31. 7 32,5 31. 8 33,3 
5 31. 3 31. 3 33.7 32. l 32.8 3 2. 1 33,8 
7 31. 0 3 I • 6 3 3. 1 31. 9 33 .4 33. i 3L}. 2 

Avg. 30,9 3 I. 3 33.5 31.9 32.9 3'.L 3 33.J 

Planting DC1to - June 8 

3 28.8 29.8 32,l~ 30. 2 31. 7 31. 6 Y~. J 
5 29.2 29.8 31. 9 30. 3 33,0 32.2 3L}. l 
7 29.4 29.9 3 I • I 30. 1 33.7 32.G 33,5 

rwg. 29, l 29.8 31. 8 30,2 32.8 32,2 31+. 0 

Plunting Date - June 23 

3 24.8 25.9 26.L} 25.7 24. l 26.2 26.6 
5 2l~. 5 27.2 27.8 26.L} 26. l 27.3 26,8 
7 2L:., 9 23.5 28,0 27. l 27.6 28.2 23, I 

rwg. 24.7 27.2 27. L} 26,4 25.S 27.2 27.Z 

Planting Date - July 9 

3 17.8 18. 3 19. I 18.L} 16.6 17.5 JG. l 
c: 18.7 19.8 19.7 19.4 18.L:. 19.0 18.S _, 
7 19.5 19.7 20. l 19.7 20. 3 20,9 19.8 

f'.vg • 18.7 19.3 19.6 19.2 18. l} 19. l 18.9 

~·~ /\na l ys is of var i ancc tab I c on pages 26 and 27 • 

-25-

t.vq, 

30,5 
3 I. 7 
32 .L:. 
3 l.;, 

32.5 
32. :: 
33.~ 
33.G 

32.~ 
3 ~~ .. i 
..,.., '"l 

))•) 

33.0 

2~. ,:, 
26.7 
27.9 
26.7 

17.3 
18.G 
20.3 I n ,., o.u 
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Appendix Table JOtont'd) Analysis of variance for height of S-100 Soybeans 
averuge 1952-54, 1.!arsow 

Source 
Rep I i cat i ans 
Dates 
Yc:ars 
Dates x years 

Error (a) 

Row width 
Rows x ycc:irs 
Rows x dates 
Rows x dates x years 

Error (b) 

Rates 
Rates x years 
Rc:i tes x dates 
Rates x dotes x years 
R2tes x rows 
Rates x dates x rows 
Rates x rows x yecirs 
Rutcs x dates x rows x yo.:irs 

trror (c) 

Total 

I/ 
::: 

::: 

Significant ut 5% 
Sisnificant cit 1% 

Degrees of Mean 
F·!/ freedom square 

9 45.26 2. 19 
L~ 2688.88 I 2 9 • 7 ();'ri• 
2 L}826. 02 233. 14-l;;'; :. 
0 169.98 8. J 6->'ri• u 

36 20.70 19.56 

2 347.50 91 • 93;';;'(' 
4 13. 03 3. L}5;•, 
() 12.48 3 • 3C.'Jln'~ u 

16 4.26 1. 13 
90 3.70 

2 45.00 1J.89:;';~': 
4 63.48 19. 59-lri; 
8 10.68 3 • 3Q·;'n'; 

16 4.64 1.43 
4 1.90 

16 7.57 2. 34·ln'; 
() 2.61 u 

32 4.70 I • L}5 
267 3.24 

536 

21 The d"1 ffcronco b d -1 otwcon any two moans not un orscorou by the s~mo I inc is 
significcint at tho 5% Jovel. 

i·1cc:in lbi9ht 2/ - Inches-
Planting Dato 

D c ' '. 
26.42 30.25 30. 51 

1954 
22.65 

1211 

26.4G 

Year 

1953 
27.52 

Row \':i dth 

2411 

27.47 

Planting Rate 

3 pks 
27.22 

5 pks 
27. 72 

1952 
33.00 

29.22 

7 pks 
28.22 

B 

31.G7 
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Appendix Table 10(Cont 1 d) Analysis of Variance for height of Ogden soybeans 
average 1952-54, Warsaw 

Source of 
variation 
Rep l i cations 
Dates 
Years 
Dates x years 

i::rror (a) 

Row width 
Rows x years 
Rows x dates 
Rows x dates x years 

Error (b) 

Rates 
Rates x years 
Rates x dates 
Rates x dates x years 
P.atcs x rows 

Degrees of 
freedom 

9 
4 
2 
0 

36 

2 
4 
8 

16 
90 

2 
L} 
8 

16 
4 

16 
8 

Rates x dates x rows 
Rates x rows x years 
Rates x dates x rows x years 32 

Error (c) 270 

Total 539 

1/ Significant at 5% 

;';-;'; Significant at 1% 

Mean 
square 
84.72 

3948. 14 
4114.87 

135.24 
15.76 

70.20 
30. 32 
13.36 
a.so 
3.88 

147.67 
51.46 
7.29 
2.53 

12. 15 
2.00 
2.60 
3.66 
3. 12 

F-!_I 
5. 38;';-;'; 

250. OQ;'ri> 
261. OQ;'d• 

E 3. 58~'..~'; 
18.8 

18. 90;•;;1; 
7.Sl·k;':: 
3. 44;';;'; 
2. 191'::;'; 

47. 33i;-;'; 
l 6 • 4 9•';;'; 
2. 34·-k·k 

3. 89•';;'; 

1 • 17 

Mean Hei9hts - 2/ Inches-

Planting Date 

D 
26.7 

191)3 
24.7 

P. 

3 1 • 5 

Years 
195L} 1952 
27.3 33.9 

Row ~!i dth 
1 211 2L}11 3 611 

28.2 28.3 29.3 

Planting Rate 

B 

33.0 

3 pks. 5 pks. 7 pks 
27.7 28.7 29.5 

2/ The diffcrcn::z between any two means not underscored by the same line 
is significant at the 5% level. 

c 
33.0 
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